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spur Street, Charing-cross, 


Actps.—C. D. Abel (com.), T. Kinder. 

Arr-Exoines, &c.—J. Shaw, W. Tonkin, J. 
Rhodes, C. W. Siemens, H. Williams, F. W. 
Crossley and H. P. Holt, S. Griffin, W. Warson, 
W. H. Beck (com.), A. M. Clark (com.), F. H. 
E gel (com.)} 

Arr, Gases, and Vapours (Pumping, Forcing, 
Exhausting, Compressing, &c.)—G. Drum and J. 
F. Sleat, W. E. Gaze (cum.), W. R. Lake (com.) 

ALKALIES (Soda, Potash, Lithia, Ammonia.)— 
C.D. Abel (com.), E. Carey, H. Gaskell and F. 
Hurter, H. W. Deacon and H. Gaskell, G. Chap- 
man, J. Simpson and E, W. Parnell. 

Atuuinium, Alumina, Alum, &c.—C. Semper 
and C. Fahiberg, P. aad F. Spence. 

Ancuors (Marine), Lowering Anchors, Moor- 
ings, &c.—W. M. Bullivant, J. Nock. 

Axes, Shafts, Bearings, Journals, Axle Boxes, 
&e.—J. Davis, W. BR. Like (com.), J. N. Smith, 
T. Watson, J. Dickinson, H. Revert. 

Bacs, Portmanteaus, Sacks, Holders, Satchels, 
R-ticule:, Knapsacks, Valises, &c,—C.-D. Abel 
(com.), F. D. Bumsted, C. E. Buck, C. Zender. - 


Batus, Bathing Appliances.—C, Winterros. |. 


Beams Girders, Rafters, &c.—A. J. Acuster. 

Betts, Braces, Garters, Girths and Bands for 
Wear.—J. H. Corfield, J. Imray (com.). W. H. 
Steel, B. W. Fase. 

BiackinG, &c.—H. H. Lake (com.) 

BLEACHING, Decolourising, &c.—J. Auchin- 
vole, 

Browina Engines, Fans, Bellows, &c.—E. 
Dunn and J. F. Sleat, T. Fletcher, 

Bossins, Spools, Reels, Cop-tubes, &c.—J. 
H. and L. Wiison. 

Borers, Coppers, 
F. Drake. 

Booxs, Albums, Portfolios, Book Covers, Book 
Causes, Book Slides or Hol lers, Bookbinding, &c. 
—L. A. Groth (com.), W. F. Lotz (com.) 


Kiers, &c.—F. Castelin, 


Boors, Shoes, Leggings, Clogs, Cleaning 
Boots, Boot-jacks.—A. Steinberg (com.), W. 
Reid, J. Hewitt, F. Richardson, W. R. Lake 


J. Lewis. 

Bourne, Drilling, and Rifling, Gimlets, Augers, 

rills, Reamer’, Boring Bits, Ratchet anc other 
Lraces.—C. Stewart, T. English, J. T. Jones and 
J. H. Wild, P. Mauser. 

LorrLes, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Bottles, &c.—J. Pattison, E, Edwards (com.), H. 
Barrett, H. Mardon, J. Imray (com.), N. Fritzner 
F. Wirth (com.), F.S. 8. Darby, E. Rouse. 

Boxes, Cases, Bins, Chests. I'runks, &c.—J. 
McClure, R. H. and A. S. Bishop, J. Pinder, M. 
Wilson, W. R, Lake (com.) 

Brean, biscuits, &e.—J. Drysdale, F. Boucher, 
J. H. Johnson (com.) 

Breaks for Machinery, Stop Motions, &c.— 
J. and T. Pickering. 

Breaks for Railways, Tram Cars, and Road 
Alley, 8. Pitt (com.), W. R. Lake 
com. 

Brewine, Treating Malt, and Malt Liquors.— 

Kinder. 


lutcks, Tiles, and Building Blocks.—E. 
L. Ransome. 


Bripces—Arches, Viaducts, Aqueducts.—A. 
J. Acaster. 

Brusnes, Brooms, Mops.—W. Hughes, J. N. 
Aronson, H. J, Haddan (com.) | 

Bucxues, Clasps, &«.—C. H. Eden. 

BuritpineG, Flooring ani Roofing, Walls, and 
Ceilings, &c.—W. Sanders, W. P. Thompson 
(com.) 

Botrer, &c.—J. Pinder. 

Buttons, Studs, Sleeve Links, and other 
Dress Fasteners, Eyelets, Button Holes, Soli- 
taires, &c.—A. B. Furlong, E. A. Brydges (com.), 
J. H. Cofield J. Hucks, T. Hooper and F. R. 
Baker. 

CALCULATING, Figures, &c.—J. H. Thomson. 

CaNDLEs, Tapers, Wicks. Candlesticks, Night- 
lights, &«.—H. J. Haddan (com.), E. Wylam. 

Cans, Canisters, Tins, Drums, &c.—W. R 
Like (com.) 

CARBURETTERS, Carburetting, Air, Gas, &c.— 
H. J. Haddan (com.) 

Carps and CarpcasEs.—C. V. Emery. 

CarRIAGEs, Cabs, Omnibuses, Waggons, Carts, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—W. E. Price 
and W. D. Overton, E. Horn, T. Steen, J. N. 
Stuart, A. Forder, H. Vicary, C. A. Wilson, W. 
Bowen, A. M. Clark (com.) 

CarTRipGes, Cases and Holders, Percussion 
Caps, &c.—H. H. Lake (com.), B. J. B. Mills 
(com.) 

Casks and Barrels, Cask-stands, Vent-pegs, 
Tilting Casks &c.—W, Rosc, F. M. C. Scott, J. 
Campbell and J.T. Swainston. 

Castors. &v.—S, Barnett. 

CasTINa and Moulding.—W. R. Lake (com.), 
T. Fletcher, J. Imray (com.) 

Cains, Chain Cables, Stiackles, Links, Swivels, 
&c.—H. B. McIntosh, F. Macpherson. 

CuarcoaL, Ooke, Carbon, Lamp-black, Plum- 
bag», &e.—T. Hadfield (com.) 

CnHeques, and other Monetary Documents, 
Cheque-Books, Bank Notes, Forms, Bills, Re- 
ceipts, Invoices, &c.—A. W. L. Reddie (com.) 

Cuurns, Making Butter, &s.—T. Bradford, A. 
Mill. 

CisTeRns, Water Tanks, Reservoirs, Vats, &c.— 
H. Green. 

CLEANING and Polishing.—W. Saunders. 

CLocxs, Watches, Chronometers and other 
Timekeepers, Watch Keyes, &c.—C. H. Errington, 
A. Burdess, E. J. Brewer, W. L. Wise (com.) 

and Boxes, &c.—J. C. 
Eckhardt. 

CoFFEE, Oocoa, and Tea; Coffee-pots, Tea- 
pots, Urns, &.—H. Gardner (com.), M. Robin- 
son. 

Cotumns, Pillars, Pedestals, Posts, &¢—D. 
Rowell. 

Compassgs (Magnetic and other)—R. Evans, 

ConDENSING Gases, Fumes, and Vapours, Con- 
densers, &.—P. J. Lynam, F. M. Lyte, R. 
Trobach and A. Card, G. Chupman, E. Hayes. 

CoNnFECTIONERY, Pastry, Sweetmeats, &c.—J. 
H.. 

Copyina, Tracing, Drawing, Writing, Ruling 
F per, &c.—R. Corsham, A. Hely. 

CurrinG, Sawing, Planing, aod Carving, &c.— 
T. White, E. Edwards, H. Waters and A. Vicker- 
ataff, W. Lorenz, J. Gracey, J. N. Snith, W. P. 
Tnompson, L. A. Groth (com.), J. H. Johnson 
(coin.}, W. W. Hulse, C. D. Abel (c »m.) 

Cytinpers and Rollers, Covering Cylinders 
and Kollers.—J. N. Smitn, T. Schuman, A. J. 
Acaster, C. A. Barlow, F. Castelin. 

DisHes, &c.—J. Pinder. 

DistnrecTine, &c.—A. M. Olark (com.), G. 
F. Redfern (com.), F. Petri. 


| 


Distinuine and Rectifying.—E. Wimkurst, 
W. Clark (com.), K. Trobach and A. Cards. 

Divine Apparatus. &c.—C. McEvoy. 

Doors, Gates, and Door Furniture.—E. 
W. Bullen, E. Harper, D. Rowell, S. A. Say, H. 
H. Lake (com.), J. Barrett. 

Drains, Sewers, Gutters, Gratings, Gulleya, 
Ditches, Traps, Sinks, &¢.—E. L. Ransome, J. 
C. Bothams, H. S. Cregeen. 

DryinG or Desiccating, Expeliing Moistares, 
&c.—F. Bates, H. J. Haddan ra A. M. 
Clark (com.), F. des Voeux (com.), E. Outram. 

Dyes, and Printing Colours, Dyeing and Stain- 
ing, &«.—L. Webster, O. N. Witt and H. Rochlin, 
F. Wirth (com.), J. A. Dixon (60m.), W. M. 
Brown (com.) 

EARTHENWARE aad Porcelain, Ceramic Wares, 
Terra-cotta, &c.— -A. Turner, J. Robertson. 

Easets, &c.—J. F. Walters and|J. H. Rosoman. 

Evecrriciry, Galvanism, and Migaetism, and 
their Application.—R. E. B. Crompton, W. R. 
Lake (com.), A. M. Clark (com.), R. H. Brandon 
(com.), R. E. B. Crompton and G. Fitzgerald, C. 
H. Biggs and W. W. Beaumont, W. R. Lake 
A. W. Brewtnall, H. E. Newton (com.), J. A. 
Fleming, J. Imray (com.), G. W. Foster,- W. 
Abbott and F. Field, J. E. Liardet and T. 


| Donnithorne, O. C. D. Ross, T. Pot«in, W. R. 


Like (com.), C. Mauris, D. G. Fitzgerall, J. N. 
Swan, G. Grout and W. H. Jones, W. H. Akester, 
J. E. H. Gordon, J. H. Johnson (com.), A. 
Millar, L. S. Poweli (com.), W. Smita, J. N. 
Aronson, S. Pitt (com.), E. B. Burr and W. T. 


-Scott, C. A. C. Wilson, J. Tellow, S. G. L. Fox, 


S. G. Brewer (com.), S. Varley, 8S. W. Thomson, 
J. Richardson. 

Exvectric Light.—W. F. King and A. RB. 
Brown, A. R. Sannett, H. E. Newton bane R. 
Laybourne, C. F. and F. H. Varley, T. Rowan, 
R. Kennedy. 

: —, Producing Raised Patterns.—J. 

. Al'en. 

Equipments, &c.—A. K. Irvine. 

Excavatine and Dredging, Embankments.— W. 
Ciark+, J. C. Thompson. 

Fasrics, Elastic Fabrics, &¢.—C. Weygang, G. 
Pitt (com.), C. W. Leightoller and J. Longshaw. 

Feep Apparatus.—J. Dunismore and F. 
Hooper. 

Feit, &c.—S. Pitt (com.), G. Atherton (com.) 

Fences, Fencing, Hurdles, Railings, Palings 
&e.—D. Rowell, E. G. Brewer (com.), A. J. Scott. 

FrpRES (vbtaining and treating).—B. A. Dob- 
eon und I. Wood, E. Schenson, D. Franche. 

Fries and Clips, Paper Fasteners.—W. F. 
Lotz. 

Fitesand Rasps, &c.—A. M, Clark 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water, Softening Water.— 
E. Wimshurst, C. D. Abel (com.), P. Spence, A. 
M. Clark (com.), BR. Howorth, C. H. Roeckner, F. 
H. ani W. G. Atkins. 

FinisHinG and Dressing Woven Fabrics, Yarns, 
ani Threads, &c.—T. H. Cobley, H. A. Bonne- 
ville (com.), H. Webster and J. Ciewg, L. A. 
Groth (com.), C. A. Barlow (com.), C. W. 
Lightoller and J. Longshaw. 

Frre-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice.—T. W. and H. Webley, 
W. C. Stiff, W. Tranter, W. H. Beck (com.), R. 
H. Brandon, J, G. Accles, E. Bied, E. Richoux 
and J. Warnant, T. Nordenfe't, W. Strinzf-llow, 
W. R. Lake (com.), B. J. B. Mills (c»a.), P. 
Manser. 

Fire-Enaines, &c.—R. C. Tucker, W. H. 
Poillips, W. T. Braham, J. A. Fisher, W. R. 
Like (com.) 

Fius Piaces, Stoves and Ranges, Fenders and 
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Fire-Irons, Fire-Guards, &«.—J. Teer, T. Ivory 
§. Sturm, E. A. Rippingille, J. J. Royle, O. 
Trossin, J. Gillingham, F. Brown. 

&c.—T. Fletchin. 

Frsutno, Fishing Tuckle.—E. R. Miteh« Il. 

Fioor-crotus,, &c.—C. Weygang, A. M. 
Clark (com.), M. B. Mairn. 

Frowers, &..—P. Klim. 

Fvet (Artificial), Fire-light rs, &c.—J. Milne, 
J. Imray (com.) 

Furnaces and Fire-boxes, Supplying Furnaces 
with Fu-el—T. Harvey, J. Redgate, E. A. 
Brydges (com.), Kaulbach, J. Bissett, E. Fair, 
W. L. Wise (com.), O. Trossin, H. Bade and C. 
Yeomans, J. Schofield, F. Brown, R. S. Casson, 
J. 8. Williams, J. Macdonald and A. J. Bolanchi. 

Furniture, Bedsteads, Tables, Cabinets, 
Ohairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &.—A. J. Boult (com.), L. Field, R. H. 
and A. Bishop, E. Peyton (com.), J. F. Waiters 
and J. H. Rosoman, J. South ‘ett, A. R, Irvine. 

Furs and kins, &.—T. H. Potter and G. 


ce. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games, Gymnastic 
Apparatus.—E. Hask-li, F. Savage, A. G. 
Labottiere, H. J. Haddan (com.) 

Gas (Making), &c.—H. J. Haddan (com.), E. 
L. Ransome, J. Walker, J. B. Spence and J. 
Desvignes, BE, Dunn and J. Sleat, J. Laycock and 
T. Clapham, F. G. Kromschroder, F. Wirth 
(com.), F. H. F. Engel (c.m,), R. S. Casson. 

Gas and other Burners, &.—H. J. Haddan 
(com.), J. Ungar, W. Snelgrove, W. Foxcroft 
and J. Titley, R. H. Brandon (com), J. J. Royle, 
W. T. Sugg. 

Gas Regulators, &c.—J. Ungar, W. Snelgrove. 

Gavces, Water-level Indicators, Indicating 
&c.—H. J, darman, 

Gass (Making and Treating) and its Applica- 
tions.—H. H. Lake (cum.), J. Hewitt (com.) 

Guioves, Gauntlets, Mittens.—J. Hinks, T. 
Hooper and F. R. Barlow, C. Zender. 

GLycERINE.—W. Clark (com.) 

GoFFeRING, &c.—G. Browning. 

Harrpressinc, Shaving, Pomades, &c.—H. 
J. Haddan (com.),J. N. Aronson. 

Hammers &c.—S. Pitt (com.) 

Harpovurs, Piers, &c.—J- Thomas. 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebags.— 
T. Loveday, T. Zender. 

Hats.—R. Wallwork, G. Athertou «@om.) 

Hay.—W. N. Nicholson and W. Mather. 

HeatinG, Warming, and Evaporating, Obtain- 
ing and Regulating Heat, &c.—H, Defty, L. A. 
Groth (com.), N. C. Henderson (oom.), P. J. 
Lynam, J. Nichol’, W. Hutchinson, F. Wirth 
(com.), T. Irvoy, J. G. Archer and J. D. Scott, 
T. Rowan, J. Bissett, W. Whitwell, T. Schu- 
mann, W. T. Burder, B. J. B. Mills (com.), F. 
Castelim, T. Drake. 

Hors, Jacks, Lifts, Winches, Cranes, Cap- 
stans, Windlasses, Raising, Lowering and Moving 
Heavy Bodies, Raising from Mines.— W. Clarke, 
W. D. Priestman, T. H. Ward, J. C. Thompson, 
C. R. Mitchell, J. Barrett, J. T. Stevens and O. 
J. Major, J. and J. T. Pickering. 

Hooks, Rings, &c.—J. V. Hope, W. Lowrie 
and J. A. Rowe. 

Jars, Jam Pots, &c.—H. Barrett, H. Mardon. 

JEWELLERY, &c.—B. W. Fase, W. R. Lake 
(oom. ) 

Kyrtrinc, Looped Fabrics, Tatting, Crochet- 
ing, &c.—H. M. Mellor, W. Raven, B. J. B. 
Mills (com.), L. A. Groth (com.) 

LacE.—R. Joyce. 

LappEers.—G. Whailey. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture. Lighting and Extinguishing Lamps, 
Artificial Light, Producing Light, Candlesticks, 
Candelabra, &c.—H. J. Haddan (com.), J. 
Darling, W. Simmcnds, W. Foxcroft and J. 
Titley, R. Laybourne, F. Wirth (com.), J, G. 
Kromschroder, R. H. Brandon (com), J. Royle, 
E. T. De Bauzie, J. Challender, 8. Pitt (com.), 
J. S. Sellon, F. S. Kendrick, E. M. Webster 
and T. Williams. 

LEAD (salts and oxides).—C. Semper ard C. 

ablberg. 

Treating Hides and Skins, Parch- 
ment, Currying, Tanning, Cutting, and Orna- 
menting Leather.—C. Weygang, H. Lake 
com.), J. Gracey, T. H. Potter and G. Rice, W. 
organ Brown (com.), W. R. Lake (eom.) 

Lire-suvoers, &c —G. Byron. 

Lieutnovees &«.—J. Thomas. 

Lime and its Compounds.—E. L. Ranso ne. 

Locks Latches, Bolts, Lock Furniture, Keys. 


&c.—E. W. Buller, G. Harper, G. H. and H. W. 
Chubb, W. H. St Aubin, W. T. Bash, C. Zender. 

Looxina Glasses, Mirrors.—E. A. Brydges 
(com.), H. J. Haddan (com.) 

&c.—T. Bradford, E. M. Knight. 

Manore; Treating Sewage.—A. M. Clark 
(com.), F. Petri, C. E. Buck, R. Gowrie, H. H. 
Lake (com.) 

Measures, Measuring, &c.—J. N. Drysdale, 

Mepicives, &c.—F. Wirth (com.) 

Merats (Annealing, &c.).—A. M. Clark (com.) 

Merais; Cutting, &c.—J. White, H. Waters 
and A. Vickerstuff, J. N. Smith, V. Manser, W. 
Hulse. 

Merats (Forging, &c.)—J.N. Hope, 8. Pitt 
(com.), J. Imray (com.), T. Wallace, W. Cook 
and D. Mylchreest, W. R. Lake (com.), J. Hodson, 
E. Edwards (com.), J. N. Simmonds, A. J. 
Acastar, J. Nock, J. S. Williams. 

Minin, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines —J. Bower, J. F. Planum 
and J. Tannett. 

Morive-powER Machines, Obtaining Motive 
gower.—J. Patten, R. Hallewell. A. Brossard, W. 
A. Burlow, W. H. Phillips, J. Bell, H. E. 
Newton (com.), F. W. Crossley and BH. Holt, J. 
and J. Quick, W. G. Gedge (com.), E. G. 
Brewer (com.), B. J. B. Mills (com.) 

Musica Instruments, Music, &c.—O. Divise 
(com.), H. J. Haddan (com.), T. Clifton and J. 
N. Maskelyne, W. Sweetland, J. F. Walters 
and J. H. Rosoman, J. D. Spong, W. P. Thomp- 
son (cow.), J. B. Hamilton, M. Wagner, J. 
Wallis. 

NaILs, Spikes, Bolts, Rivets, Screws, &c.—J. 
A. Huggett, J influ. J. Imray (com.), J. W. 
Summers, J. Grimshaw. 

NecktigEs, Svayis, Bows, Cravats.—H. Lemay. 

or Lubricating, &c.—M. W: Parring- 
ton and C. Almond, J. Davis, H. J. Haddan 
(com.), J. Holding and E. Dutton,J. G. Accles 
and J. D. Scott, J. N. Smith, H. Reisert. 

Orns, Fatty Matters, Grease.—H. H. Lake 
(com.), K. Trobach and A. Cords. 

OprticaL Instruments, Optical Illusions, &c.— 
R. F. Woodford, W. Lawley and H. 8S. Stames, 
E. Webster and T. M. Williams. 

ORNAMENTING, &c.—G. Pitt, E. F. Emery, T. 
Jones. 

Ovens and Kilns.—J. Turner, J. Robertson, 
J. H. Johnson (com.) 

Packina Pistons, &c.—J. D. Accles and J. G. 
Scott, W. Lockwood, J. H. Chapman and R. H. 
Harper. | 

Paints, Colours, Varnishes, &c.—W. Spence 
(com.) 

PapeR Pasteboard, Papier Mache Paper 
Hangings.—E. Detmold, T. H. Cobley, H. J. 
Haddan (com.), W. T. Morgan, D. Francke. 

PARCHMENT, &c.—C. Weygang. 

Peat, &c.—S. Cox. 

Pens, Penhoiders, Pencils, Pencil Cases, &c.— 
J. H. Johnson (com.), W. Hampton and W. H. 
Grey, F. Wirth (com.), J. H. Johnson (com.) 

PHoToGRAPHY and Photographic Apparatus. 
—R. Simmonds, J. Mucklow and J. B. Spurge, 
W. T. Morgan. E. T. De Banzie, H. A. Bonne- 
ville (com.), E. A. Brydges (com.), W. Lawley 
and H. &. Starnes. 

PHotometers.—J. D. Mucklow and J. B. 
Spurge. 

PictuREs, Portraits, &c.—E. A. Brydges (tom.) 

Piers &c.—J. Thomas. 

PIGEON-SHOOTING.—H. J. Haddan (com.) 

Pipes, Tubes, and Syphons: Joining Pipes.— 
H. Waters and A. Vickerstaff, W. C. Stiff, E. L. 
Ransome, H. Green, W. Cook and D. Mylchreest, 
J. Schuman, C. Napier and J. Paterson. 

Pistons, &c.—W. Lockwood, J. H. Johnson 
(com.) 

PREsERVING Food, &c.—H. H. Lake (com.), 
H. W. von Roden, W. R. Lake (com.), J. Cole- 
man, W. P. Thompson (com.) 

Purintine and Transferring: Type and other 
Surfaces for Printing, Composing, and Distribut- 
ing Type.—T. Harrild, S. Pitt (vom.), A. J. 
Boult (com.), B. C. Le Moussie, J. Kerr and J. 
Haworth, J. H. R. Dinsmore and F. Hoyer, J. 
Salmon, M. Smith and J. Hamilton, J. J. Allen, 
E. M. Kichford, A. Godfrey, W. R. Lake (com.) 

Propetuine Carriiges, &c.—R. H. Boren, W. 
P. Thompson (com.) 

PropeLLIne Machinery, Transmitting Power 
and Motion, Converting Movements.—W. H. 
Price, A. Lafargue, J. Dickinson, W. G. S. 
Mockford, W. E. Gedge (com.), H. J. Haddan 
(com.), W. W. Hulse. 

Ships, Propellers, Paddle. wheels 


and Screws.—C. D. Abel fom) H. B. Young 
J. Taylor, D. B. Hutton, W. P. hompsou (com.) 
A. Burdess, W. R. Lake com.) | 

Ward. 

umPs, Pamping and Forcing Liquids, P 
ing and Raising Water "Liquide, 
Pumps, Pistons, ani Packing.—A. M. Clark 
(com.), W. H. Phillips, H. Fauler, H. J. Haddan 
(com.), L. A. Groth. 

Punonine, &c,—J, H. Johnson (com.), J 
J ones, 

Kattways, Carriages, Coupling, Uncoupling, 
and Altering Positions of Carriage and Engines,— 
J. N. Smith, J. E. Liardet and T, Donnithorne, 
W. H. St. Aubin, 8S. A. Siy, H. Grafton, W. P 
Thompson (com.) 

Raitway, Permanent Way, Rail Joints, Chair 
and Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and 
Turn-tables. -E. D. Reynolds, A. J. Browning 
(com.), W. Seaton, V. W. Rammell, A. J: 

EFRIGERATING and Freezing, Cooling Liqui 
Making [ces, &c.—P. L. Witt 
(com.), J. Coleman, G. C. Roberts. 

Reoisterine, &c.—D. Young, A. J. T. Wild, 
P. Cardew, C. J. and F. Edmondson, D. and F. 
H. Orme, W. P. Thompson (com.),J. Wallis. 

REsPIRATORS.—E. Sanders. 

Roabs, Paths, &c.—H. J. Haddan (com.), J.C. 
Bothams, R. G. Garvie. ! 

Rores, &c.—H. B. MecIatosh. 

SALT.—J. G. Willans. 

Screws, Screw Drivers, &c.—J. Hewitt, W. 
R. Lake (com.), F. De Camp. 

Sewine and Embroidering.—J. Imray (com.), 
M. H. Pearson, J. Hunt and J. 8. Fairfield, C, 
A. Barlow (c m.), J. Helwig and J. Dewdney, J. 
Graham, N. Wilson. 

SHeArs, &c.—T. R. Hutton. 

Suips and Boats, &.—J. Thompson and T. 
Cooper, W. H. Marks, E. C. Martin, E. Hayes. 

Snips’ Boats.—W. Lowrie and J. A. Rowe, E. 
J.\ Hill and J. L. Clark. 

cow Cargoes (Loading, &c.)—E. J. Power. 

Hips (Raising).—R. Hodgson. 

Suips’ Rigging, Sails, &c.—H. B. McIntosh. 

Collars, &.—J. Ridley. 

SHot, Shell, Bullets, Cartridges, Percussion 
Caps, &c.—R. H. Brandon (com.), T. Nordenfelt. 

Sirtin@, Sorting, and Separating.—J. Bell, F. 
C. Glaser (com.), W. Buriey and J. H. Morgan, 
C. D. Abel (com.). J. Hurt, F. A. Morton. 

&¢.—D. Young, W. R. Lake (com.), 
W. T. Braham, T. M. Duncan, D. Garaa, A. 
Gough, E. G. Brewer (com.), J. N. Gray. 

Soap, &c.—E. Ransome, G. F. Redfern (com.), 
J. C. Mewburn (com.) 

SpaDEs, &c.—T. Robson. 

SPINDLES and Flyers.—J. Farrar and F. Boor- 
man, T. Watson. 

Spoons, &c.—J. F. Walters. 

Spaines.—J. Hodson. 

STABLES.—S. Cox. 

Sramps, &c.—J. J. Allen, E. M. Richford. 

&c.—W. F. Lotz. 

Srays, &c.—D. Davies. 

Steam and other Boilers, Cleaning and Prevent- 
ing Incrustation of Boilers, Water Feeding Appa- 
ratus for Boilers.—J. Harrison, H. J. Harman, 
W. L. Wise (com.), E. A. Brydges (com.), L. 
McIntyre, Hi. Sharp, J. G. Accles and G. D. 
Scott, S. Schuman, J. Dickson. 

STEERING and Guiding.—J. N. Holliday, R. 
H. Hughes. 

Svcar and Syrups, Glucose.—J. Day, W. R. 
Green and H. Walker. 

TarGets.—H. J. Haddan (com.) 

Tracuine.—F. C.ifton and J. N. Maskelyne, 
M. Wagner. 

TsLeGrapus ; Telegraph Printing Apparatus.— 
A. C. Brown and H. A. C. Saunders, A. N. 
Brewtnell, J. Burton, E. H, Johnson, G. W. 
Toster, A. N. Rose, D. Rowell, J. Imray ‘com.), 
W. R. Lake (com), Sir J. Andersgn and B. 
)} Smith, A. W. Lake (com.), W. Smith, J. N. 
Culbertson and J. W. Brown, H. J. Haddan 
(com.), E. G. Brewer (com.), 8S. Pitt (com.), C. 
F. and T. Varley. 

THRasHING Machines, Reaping Machines.— 
R. G. Morton. 

THREAps and Yarns.—L. A. Groth (om.) 

Tituine aud Cultivating, &c.—J. Elkington 
(com.), G. P. Blake. 

Tosacco and Snuff, Cigars, Cigar-Holders, 
Pipe and Cigar-lighters, Smokiug Pipes, Tobacco 
Pouches, &«.—O. W. Barnsdale. 

Toots, &c.—T. N. Robson. 

Torpepos, &c.—C. A. McEvoy. 
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Tramway &c.—H. Bettely, W. H. 
Beck (ccm.), J. and J. Quick, H. Grafton. 

Tramways, &c.—R.S. Cunningbam, C. A. F. 
VY. Houssart and W. May, R. G. Garvie, A. J. 
Acaster. 

Traps for Animals, &c.—J. C. B. Fox. 

Traps for Drains, &o.—J. D. Taylor. 

Trimmings, &o.—R. Joyce, F. W. Parker. 

TunneEts, &0.—E. English, J. C. Baker. 

Tvurnino, Lathes, &c.—T. ite. 

Umprerias, Parasols, &c.—R. H. Brandon 
(com.), A. J. Boult (com.) 

&c.—G. Byron. 

Vatves, Taps, Stop Cocks. Plugs; Regulating 
the Flow and Pressure of Fluids.—W. Rose, J. 
R. Hatgreaves, H. J. Haddan (com.), A. M. 
Clark (com.), D. R. Ashton and J. N. Sperryn, C. 
Stuart, H. J. Harman, J. Barr, H. J. Haddan 
(com.), J.. J. Royle, T. G. Sharp, J. C. Mil’ard, 
T. Rogers, H. H. Lake (corr.), R. Lake 
(com.), C. W. Collins. 

VeroctrepEs.—W. E. Price and W. D. Over- 
ton, W. T. Eades, F. Beauchamp. W. H. J. 
Grout, J. T. Tcwrsend, N. R. Husberg, C. 
Beger, C. R. B. Hamilton, R. H. Berens. 
Lafargue, W. P. TlLonpson (com.), F. 8. Ken- 
diick, J. Haningtov, J. White and J. Asbury. 

&c.—G. W. von Nawrockj 
(com.), F. Lcuhouldt, T. Rowan, J. C. Baker, D. 
Gil], H. 8. Cregeen. 

Wasnine, Cleansing, and Wringing Fabrics‘ 
Yarns, and Materials.—L. Webster, T. Bradford, 
W. Prooker, A. Mille. H. Webster, and J. C'egg, 
E. N. Knight. 

Wasuinc Minerals, &¢.—J. Bell. 

Water-Ciosets, &c.—C. Pieper (com.), D. G. 
Cameror. 

WaATER-POWER, &c.—J. Chapmen*§and 'R.£H. 
Harper. 

WEarRinG ApparFt, &c.—W. R. Leke (com.), 

Wravine, Braiding, Plaiting, Preparing for 
Weaving, &c.—J. Holding, A. Plece, R.S. E. 
and R. Collings, W. R. Leke (com.), J. H. and 
L. Wilson. H. A. Bonneville (com.), R. and R. 
Vickers, J. Bullovgh, J. H. Jobneon (com.) J. 
Hokirg, J. E. K. Duttcn, J. Baird, J. Hardaker, 
J.and H. &mith (eom.), J. O. Nei!, G. Geissler. 

Wricuine, &c.—J. Post, R. Lamont. 

Waerts for Carriages, &0.—W. R. Lake 
(com.). J. Smith, G. L. Sectt. 

Wixpows.—B. Crosse. 

Wirt, Wire Working, &c.—A. W. Brewtnell, 
J. Hi dscn, E. Brewer (com.). 

W:op.—D. Frencke. 

Viencues, &.—B. Godfried and F. Brittain. 

Yeast, &c.—E. A. Brak. 


*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Patentright Association, Limited. 

BUTTON-HOLE Sewinc Macuine.—Mr. J. 
H. Munsons, of New York city, bas patented 
1 improvement in button-hole sewing 
maclines. The object of this invention is 
twofold, namely, first, to avoid the incon- 
venience and expense of the breaking of the 
friction spring which bears cn the carrier 
late of a button-hole sewing machine, to 
old said plate steady during the movement 
of it, which breakage has Be due to the 
gracually increasing pressure as the work 
advances ; and, seecndly, to apply the re- 
quisite friction to the carrier plate before 
the sewing commences, and thereby avoid 
that unsteadiness of the carrier plate and 
regularity of the sewing at the commence- 
ment cf the button-hole, which takes place 
When the friction spring is fitted so that it 
does not touch the carrier plate till after the 
sewing has commenced. To there ends the 
inventicn consists in a friction arm pivoted 
to the bed plate, and bearing at its free 


end cn the sliding carrie® plate, by the 
action of a spiral spring contained in a 
sccket that is fixed on the bed plate, This 
arm is sO arranged that it bears on the | 
carrier plate in a direction at right angles to 
the first or straight movement of said plate, 
80 that the spring acts before the sewin 
Commences, Said spring is arranged around 
& pin pivoted to the under side of the 
ction arm, and is held between a flange on 
the pin and the bottom of the hole in the 
et. By this construction the required 
Pressure can be obtained without risk of 


reakage. 


Hebicews. 


PRACTICAL HYPSOMETRY. 


‘A Method of Determining Altitudes with 
the Aneroid Barometer, without Tables. 
By Epw. Davin HEARNE, M.A. London: 
Mining Journal, 26, Fleet Street, E.C. 
1882. 


IF a great book be a great evil, this must 
certainly be a very small evil, since it 
fills but eight tiny pages, 2in. x 1} in., the 
usual proportion of which is occupied by 
margin. That barometrical observations give 
altitudes as accurately as trigonometrical 
cannot be pretended, but on the other hand 
a pocket aneroid can he carried by a scientific 
man or tourist when a thecdolite, with all 
its encumbrances, is out of the question; and 
where approxin ation to witbin a few feet in 
the thousand will suffice for the object in 
view, the pocket aneroid is exceedingly use- 
ful. But, as is well known, the barometri- 
cal variations for altitude are not the same 
at all normal pressures nor at all rormal 
tem peratures ; that is to say, speaking popu- 
larly, a less altitude may be indicated on a 
wet day than on a fine one, and a gr ater 
altitude may be indicated in the winter than 
in the summer. ‘10 correct these differences 
lc garithmic tables, altitude tables, and com- 
plicated calculations have been resorted to, 
and hence many bave regarded the obtainin 
of fairly correct altitudes with the aneroi 
as more nuisance that it is worth. By the 
extremely simple rule given in the present 
miniature volume, the co:rections both for 

ressure and for temperature can be almost 
instantaneously made, and tbat, too, without 
referring to any table whatever, the results 
being as accurate as it is possible to obtain 
them with the barometer. 


WIND, WATER, AND STEAM POWER. 


** The Relative Advantages of Wind, Water, 
and Steam as Motive Powers, Compared 
with Each Other, and a Description of the 
Motors the most Suited for Utilising Them.” 
By SAMUEL B. Gos in, Fell. of the Meteor- 
ological Society, Member of the Society of 
Arts, Co-operator’s Prize Medallist, 
Vienna Exhibition, 1873. Author of 
“ How to Avert or Mitigate Famines and 
Droughts,” ‘‘ Letters on Indian Famines,” 
‘* Divisions of England for National Water 
Supply,” &c. London: Jobn Warner and 
Sone, The Crescent Foundry, Cripplegate, 
E.C..and M‘Corquodale and Co.. Limited, 
Cardington Street, N.W. 


TuHIs is anotber addition to the list of pam- 
phlets or books which are in general of a 
trade circular character, referring more or 
less to some particular industrial establish- 
ment, but it appears the kind of infor- 
mation Colonists and engineers, both civil 
and mechanical, at home and abroad, where- 
in some advice upon the selection of motive 
powers and motors suited to various condi- 
tions and circumstances has been solicited, 
rendering # practical work desirable. 

It has been concluded that one of the 
easiest methods of answering such enquiries, 
and of helping those wko desire some hints 
on such matters, is to commit to printing 
wi at otherwise must oft be repeated in parts 
more or less in writing, avd the author hopes 
that the thoughts, suggestions, and senti- 
ments herein expressed may be the means of 
helping to an advantageous conclusion in 
the selection of an auxiliary to manipulate 
the productions, to increase the utility of 
natural or local resources, and add to per- 
sonal comforts of the world at large. 

As far as we are concerned, on careful 
perusal of the book, we readily utter the 
opinion that the object of the work is fully 
sustained, and may fairly be considered as 
one of an especially useful kind. 

Whatever may have been the conditions, 
surroundings, and forces with which the 


early inhabitants of the earth were aquainted, ( 
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the reasoning powers of those who followed 
were soon brought by the necessities of life 
and existence to observe the forces of Nature, 
and the effects produced by the ever-changing 
elements, above, below, and around them. 
The dropping rain, the force of the streams 
and rivers, the mighty winds, the gentle 
breeze, the differences of heat and cold, the 
force and pressure of the air when in the 
valley compared with the hill-top or the 
mountain - side these simple forces of 
Nature, twisting round the fallen leaf, 
driving the stubble before the wind, or mak- 
ing its whirlpool in the streams, drawing 
down the floating twig, or hurling along the 
rocks in torrents—these have spoken to the 
ignorant and uncivilised of very much later 
times in language sufficiently clear as to 
cause the utilisation of them in many forms. 

It was a fact known by tradition and 
record in the early times, that the Great 
Originator had used the force of the wind “ to 
move upon the face of the waters,” to drive 
away the mists and darkness, as well as to 
drain the earth; to make “the dry land 
appear ;"’ or, as in even later times, of the 
fact that when the pent-up family were 
drifting upon the floods, the wind was again 
used ‘‘ to assuage the waters.’’ Not that it 
is to be concluded that man was so impressed 
with this useful lesson when it was first given, 
for not until after much meditation and 
great inconvenience is it to be found that 
this ‘‘ force of Nature " was employed in the 
manner stamped by Divinity as good. 

The abundance of water and the force of 
the streams were utilised in very early ages 
for the purposes of irrigation, and to this 
day it can be easily shown that the utilisation 
of such power for certain objects is attended 
everywhere with abundant success. 

Ever since the discovery and the introduc- 
tion of steam as a motive-power, the forces 
and advantages of Nature's gifts bave been 
neglected. Fashion has ruled the appliances 
of the day, even if it has led to the waste of 
time, labour, and capital in many places. 

That wind and water powers have their 
advantages is easily demonstrated, and their 
respective advantages are easily compared 
the one with the other. 

Whatever quarter or part of the world the 
student of engineering or the colonist may 
direct his attention to, there he finds the 
ample resources of power afforded by Nature 
of wind and water. Let it be India, Africa, 
or America, with their high and constant 
falls; Egypt, with its Cataracts of the Nile, 
The Cape, Australia, India. New Zealand, 
the West Indies, or other places, with their 
regular winds; or, nearer home (as it has 
been sorecently computed and reprezented by 
James Price, M.I.C.E., of Dublin or Belfast, 
when reading his paper before British 
Association), ‘‘ taking Ireland, ‘aspeck only 
of the earth’s surface,” the crude horse- 
power of the wind passing over it would 
amount to 360,000,000 horse-power for a 
height of 70 feet, or six times greater power 
than the Falls of Niagara.” The distribution 
of these helps is‘all but universal, the power 
immense, and this to be utilised. 

Among the varied applications of Nature’s 
gifts, those which serve for the purposes of 
civil engineering or colonial work appear to 
be the most universal and the most suitable. 
Every power, however, which can be em- 
ployed has its special advantages in certain 
positions, localities, and under certain cir- 
cumstances. It is for the engineers and 
colonists at all times, as it was for the archi- 
tects of the early and middle ages in the 
choice of the materials for their churches and 
castles, to look about them wherever they 

may be called upon to design or to make 
applications, so as to devise and apply the 
best for the position and surroundings, and 
make the most of the most available and eco- 
nomic forces at hand. 
The work contains valuable descriptions 


with illustrations as to water mills, old and 
new, windmills, and steam power. 
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ANNALS OF CHEMICAL MEDICINE. 


*‘Annals of Chemical Medicine, inclading 
the Application of Chemistry to Physio- 


logy, Pathology, Therapeutics, Pharmacy, 
Toxicology,and Hygiene. Vol. II. Edited 
by J. L. W. Taupicuum,M.D. London: 


Longmans, Green, & Co. 1881. 


WE have not had the advantage of perusing 
the first volume of this interesting work, 
but if we take the present volume as a 
criterion of the contents of the first volume, 
we have no doubt but that it will be 
“as acceptable as the first volume. These 
Annals of Chemical Medicine embrace 
many and various matters relating both 
to medicinal and chemical matters. Most 
of the contents of this volume relate more 
particularly to summary of results arrived 
at on various matters connected with chemi- 
cal industry. We will confine ourselves 
to one or two ge wr or chapters which 
are the result of original research. One 
relates to researches on the chemical con- 
stitution of the non-phosphorised group ot 
nitrogenised principles of the brain. The 
exhaustive peper, extending over fifty-three 
pages of tle work, deserves the careful atten- 
tion of all who may be interested in the sub- 
ject. The paper does not allow of our 
quoting from, as this would give a very 
slight idea of its value. ‘. 

The same remark applies to the other 
original paper above mentioned, and in fact 
to tke whole work. To quote would, as 
before stated, give but a vague and very in- 
definite view of the work, and if we endea- 
vourcd so to do would take up more space 
than we can allow. 

True there are various propositions and 
assertions made which we cannot accept, 
but still there is a vast amount of informa- 
tion in this volume which can be commended 
to the careful consideration of those engaged 
in the medical profession. 


THE INSTITUTION OF CIVIL 
ENGINEERS. 


THE Sixty-third Annual General Meeting 
was held on Tuesday, the 20th of December, 
the President, Mr. Abernethy, F.R.S.E., in 
the Chair. 

The notice convening the meeting having 
been read, and scrutineers of the ballot for 
the election of a council for the ensuing year 
having been appointed, the Secretary read 
the annual report of the council upon the 
proceedings of the Institution during their 
peer of office and upon its general condi- 

n. 

It had been pointed out by Thomas Tred- 
gold in 1828, when requested to define the 
nature and objects of civil engineering, that 
the domain of the civil engineer would ex- 
tend with every discovery of science. A 
e€omparison of the papers contributed thirty 
years ago with those of the present day bore 
out this opinion, as it showed the great 
changes brought about in the interval] in the 
meets ef the profession by the new in- 

ustrial applications of science. Having 
regard to the increasing number of subjects 
which occupied the attention of engineers, 
it was manifestly important that the papers 
read at the meetings of the Institution, and 
selected for publication, should be so varied 
as to be useful to its members in whatever 
branch of the profession they might be en- 
gaged. The tendency of modern manufac- 
turing processes was to rely more and more 
upon machinery, the design and construc- 
tion of which, as it became more elaborate, 
could no longer be the work of the mere 
handicraftsman, but called forth the highest 
roo of the skilled engineer. It thus 

appened that men were now to be found 
exercising engineering vocations widely dif- 
ferent from those of the designers of roads, 
bridges, and similar public works, who, very 
erroneously, had often alone been recognized 
as civil engineers. As the Institution was 


largely composed of, the former clas;, it was 
necessary that the range of subjects for 
papers should be widened, so that all in- 
terests might be consulted. The council 
appealed to the four volumes of minutes of 
proceedings issued since the last annual 
meeting, as evidence of the success that had 
been attained in this direction. 

A short synopsis was then given of the 
contents of the four volumes. It was stated 
that, besides Mr. Abernethy’s Address as 
President, which related mainly to the re- 
markable growth of dock and _ harbour 
accommodation for the commercial marine, 
fourteen papers had been read and discussed 
at the ordinary meetings, while thirty-seven 
other communications had been selected for 
printing, including six students’ papers out 
of eighteen read at as many supplementary 
meetings. The combined articles ranged 
over most of the questions now occupying 
the attention of engineers. The foreign 
abstracts continued to be highly appreciated, 
especially by members resident in distant 
countries who were debarred from access to 
information respecting the progress of en- 
gineering on the Continent and in America. 

The council bad had the pleasure to award 
George Stephenson Medals and Telford Pre- 
miums to T. F. Brown, G. F. Adams, and B. 
Baker; a Watt Medal and a Telford Pre- 
mium to J. I. Thornycroft; Telford Medals 
and Premiums to T. Seyrig, M. am Knde, 
and Dr. J. Weyrauch ; Telford Premiums to 
R. H. Brunton, C. Colson, C. H. Meyer, B. 
Walker, J. R. Bell, J. L. F. Target, and W. 


to J. P. Maxwell. It was stated that the 
dies for the George Stephenson Medals, now 
for the first time presented, had been pur- 
chased during the year from Messrs. J. 8. 
and A. B. Wyon. The medal had on the 
obverse a portrait of that illustrious engineer, 
and on the reverse a representation of one of 
the earliest locomotives built by him. Miller 
Prizes had been bestowed upon the following 
students, viz. :—J. B. Hunter, M. B. Jamie- 
son, T. Stewart, W. H. Edinger, D. Mac- 
alister, L. Burnet, E. W. N. Wood, A. S. 
Vowell, and W. Marriott. 

The subject-matter index to the whole of 
the publications of the Institution, from 1837 
to 1879 inclusive, which had been issued in 
autumn, might be said to mark an epoch in 
engineering literature. The approval with 
which it had been received was evidence that 
the unobtrusive but painstaking labour of 
the compilers was fully appreciated. <A 
name index, which would be a complement 
to the other, was in course of preparation. 

During the past year there had been an 
increase of 52 members, 119 associate mem- 
bers, and 49 students, with a decrease of 16 
associates, while the honorary members re- 
mained the same. There were on the books 
on the 30th of November last 18 honorary 
members, 1261 members, 1406 associate 
members, 552 associates, and 662 students ; 
together, 3899. At the same date in 1860, 
the number of members of all classes was 
exactly 1000. The student class had onl 
been created fourteen years. In the interval, 
1462 candidates had been admitted, of whom 
4(0 u24 since been elected into the Corpora- 
tion, and 400 had ceased to belong to the 
Institution and in most instances to the 
profession. The deceases had been at the 
rate of nearly 19 per 1000, and had included 
several very old members, notably Mr. 
James Ashwell, the survivor of the five 
founders of the Institution. 

The income last year was £12,398 11s. 5d., 
besides which the receipts had included 
£3076 14s. on account of admission fees and 
life com positions (w hich were rigidly treated 
as capital, and were not used for defraying 
ordinary expenses), and £431 5s. 6d. from 
dividends on trust funds. The general ex- 
penditure had amounted to £12,092 7s. 11d., 


including £6523 17s. 8d. forfour volumes of 
| Minutes of Proceedings and for the subject- 
matter index. A sum of £3000 had 


T. H. Carrington; and the Manby Premium - 


| 


invested, and £390 Os. 1d. had been ex. 
— for premiums and prizes under trast 
‘he cash balance in hand was £771 12s, jq 
being £424 2s. 11d. above what it was a 
the same period in 1880. The income hag 
been nearly 4 per cent, and the total receipt 
6 per cent, in excess of the previous year, 

The nominal or par value of the invest. 
ments held under trust was £14,642 13s. 104. 
and of those belonging absolutely to the 
Corporation £36,838 11s. 8d., the dividends 
on the latter having contributed £1433 17, 
6d. to the income. Jt was stated that op 
the 30th of November, 1867, tne Institution 
investments (irrespoctive of trust moneys 
were of the nominal value of £17,133 1s. 3q.- 
that in the rext two years £18,120 2s. 44. 
had been paid for rebuilding and furnishin 
the enlarged premises, without the necessj 
for calling upon individual members for 
special subscriptions ; and that the present 
capital had been the growth of little more 
than twelve years. 

The President then presented the pre- 
miums and prizes to the respective reci- 
pients, and, in doing so, expressed his high 
sense of the obligations the general body oj 
members were under to the authors of papers, 

The report having been adopted, cordial 
votes of thanks were passed to the President, 
Vice-Presidents, and members of council, 
for their zeal on behalf of the Institution; 
to the auditors for the time and trouble they 
had bestowed in verifying the accounts ; and 
to the secretaries for their services. 

The scrutineers (to whom a vote of thanks 
was passed by acclamation) announced that 
the following gentlemen had been duly 
elected to serve on the council for the en- 
suing year:—Sir W. G. Armstrong, C.B., 
President ; Mr. J. Brunlees, Sir J. W. Bazal- 

ette, C.B., Sir Frederick Bramwell, and Mr. 
Woods, Vice-Presidents; Mr. B. Baker, 
Mr. G. Berkley, Mr. G. B. Bruce, Sir John 
Coode, Mr. E. A. Cowper, Mr. J. N. Doug- 
lass, Mr. A. Giles, Mr. H. Hayter, Dr. W. 
Pole, Mr. R. Rawlinson, C.B., Mr. A. M. 
Rendel, Dr. C. W. Siemens, Mr. D. Steven- 
son, Sir William Thomson, and Sir J. Whit- 
worth, Bart., other members of council. 


FOREIGN PATENT LAWS. 


Patents are granted for terms varying 
from five to twenty years, the term being 
fixed by the Government. All inventions, 38 
also improvements, are patentable. To per- 
sons importing new industries into tke 
country the Government grants privileges, 
which, however, depend upon the Legisla- 
ture for their confirmation. 

If the invention is patented in | other 
country, same can only be protected by n 
exclusive privilege. Exclusive 
are pe for the unexpired term of the 
foreign patent, but this privilege can be 
annulled by the Government on their payivg 
the inventor a premium. 

No tax is claimed by Government. 

The patent must be worked within two 
years after the grant. 

Drawings and description accompany &P- 
plication for patent or privilege. 


Animproved folding wardrobe bed has been 
atented by Mr. Ernest N. Doring, of New 
ork city. This bed is so constructed that 

it will require less weight than heretofore to 
balance and keep in place. The invention 
consists in the combination, with the he 

boards and side boards, of curved friction 
bars pivoted at their lower ends and having 
their upper ends pressed forward by spring’; 
whereby the pressure of the springs 5° 

curved bars against the ends of the aide- 
boards will assist to keep the sideboards ™ 
any desired position. 


| 
| 
| 
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FORCES AND STRAINS OF RECOIL. 


At the meeting of the Institution of Civil 
Engineers on Tuesday, the 22nd_ of 
November, Mr. Abernethy, F.R.8.E., Pre- 
sident, in the Chair, the Paper read was on 
the “ Forces and Strains of Recoil considered 
with reference to the Elastic Field-Gun 
Carriage,” by Mr. H. J. Butter, M. Inst. 
E 


It was stated to be of great importance in 
field-gun carriages to reduce the weight as 
much as possible, and this could only be 
safely effected by a correct appreciation of 
the action and extent of the force of recoil. 
Considerable obscurity existed in respect to 
this question. It was the object of this 
Paper to endeavour to define the action and 
laws which governed recoil, as well as to 
describe the principle and design of the 
Elastic Field-Gun Carriage. 

The highest velocity of recoil, from which 
was calculated the energy, had not hitherto 
been observed, as was the case with that of 
the shot, but had been calculated from the 
principle of the assumed equality of mo- 
menta of the shot and gun.—i.e., the pro- 
duct of the weight and highest velocity of 
the shot was divided by the weight of the 


gun (v= =) to obtain the highest 
velocity of the latter in recoil; this in itself 
failed to give the correct velocity. 

It was generally stated that the highest 
pressure of recoil could not exceed the 
greatest powder-pressure on the bottom of 
the bore; but this assertion was shown to 
be inconsistent with the true nature of 
recoil. When a powder-charge was exploded 
inthe chamber of a gun, the first effect was 
to compress the material at the base of the 
shot, and nltimately to overcome its inertia. 
The powder-pressure then continued to act 
upon the shot as an accelerating force, 
while, at the same time, the restitution, by 
means of its elasticity, of the shot to its 
original form, went on in opposition to the 
powder-pressure, and by these two actions 
combined, the shot, on leaving the muzzle, 
possessed all the energy developed by the 
powder-pressure in the bore. From several 
reliable observations, it had been determined 
that the shot was on the point of leaving, or 
had left, the muzzle when the gun began 
to recoil; hence its inertia was only just 
overcome during the time occupied in the 
passage of the shot along the bere. The 
10-inch gun was 134 times the weight of the 
shot, and this explained the fact that while 
the powder-pressure had only time to com- 
plete the first half of the action of impact 
upou the gun, it wholly completed the 
pressure of impact upon the small mass of 
the shot, and further acted upon it fora 
considerable interval, comparatively, as an 
accelerating force. It was clear, therefore, 
that while the powder-pressure acted 
equally upon the gun and the shot, it did 
not, for want of the requisite time, store up 
80 much energy in the former as in the 
latter, being in fact only about 1-100th 
partas much. The formula of the equality 
of momenta was thus shown to be in- 
suilicient to give the velocity of recoil, as it 
could only be true where the pressure of im- 
pact alone was concerned, and was com- 
pleted alike in the two bodies. 

he powder-pressure exhausted itself 
upon the gun in over-coming its elasticity 
longitudinally, since the inertia of the gun 
was barely overcome when. the pressure 
ceased. Recoil was a purely dynamic effect, 
the resultant of all the powder-pressures 
combined, and could not be referred to any 
particular pressure, least of all to the maxi- 
Mum powder-pressure un the bottom of the 
re, which occurred very early in the 
action, and was merely a part of the total 
Pressure, which acted upon the gun before 
recoil began. 

The adoption of pebble, or slow-burning 

powder, first directed attention to the in- 


sufficiency of the existing formula for find- 
ing the highest velocity of recoil. The 
hydraulic compressor was so constant in 
action that it indicated, in a perfectly re- 
liable manner, the energy of recoil. When 

bble was substituted for quick-burning 
R.L.G.) powder, it was found that the re- 
sistance of the hydraulic compressor had to 


be increased one-third to maintain the same 


length of recoil, although equal energy was 
imparted to the shot; and as the resistance 
was proportional to the squares of the 
velocities of recoil, it followed that the 
ratio of the squares of the velocities, with 
the two kinds of powder, should be as 3 to 
4. An opportunity had occurred to record 
the actual velocities by observation, and 
these were found to be such as to give, 
when squared, this ratio. Since in each 
case the same gun was used, and the 
momenta of the shot were identical, it 
followed that the present formula, which 
would produce the same velocity of recoil, 
could not give the true recoils resulting from 
the use of R.L.G. and pebble powders. 
The times during which the two kinds of 
powder acted in the bore, were, in 1-10,000th 


of a second, 85 and 112, which were nearly | 


in the ratio of 3 to 4. These several facts 
enabled the existing formula to be corrected, 
and for pebble powder, used in the present 
general type of gun, the highest velocity of 
recoil might be found from the formula 


Va— and the ener from 
( gy 


2 
The strain upon the gun-carriage arose 
mainly from the small interval of time 


during which the gun acted to overcome’ 


the resistance of the inertia of the carriage 
and set up its highest velocity. For instance, 
the 26-ton gun reached its highest velocity 
after 6 inches of movement, and while pass- 
ing over this small space it had to overcome 
the inertia of the carriage and impart to it 
the highest velocity. A’ proof carriage for 
this gun had been made in which, by the 
introduction of a hydraulic compressor 
between the gun and the carriage, the action 
of overcoming the inertia uf the latter, and 
of imparting the highest velocity, was 
delayed, and made to act over a space of 
36 inches in place of one of 6 inches, thus 
reducing the mean strain to one-sixth, or 
the maximum strain to one-tenth. This 
constitued the principle of the so-called 
elastic gun-carriage. 

The present type of field carriage had to 
take up its highest velocity from the gun, 
while the latter moved over a space of 
only about 1} inch, and this, with the new 
12} pr. gun, would give a maximum 
pressure, momentarily applied, of about 92 
tons; but by adopting the elastic principle 
this pressure might be reduced to 114 tons, 
and thus enable a carriage to be constructed 
of the least possible weight. As the strains 
of travelling incurred by artillery were 
nearly as great as those resulting from firing, 
it was proposed to extend the application of 
the principle to the limber and wagon as 
well as to the carriage. 

Since the correctness of many of the fore- 
going observations depended upon the 
reliability of the pressure diagrams of 
recoil, which indicated a considerable wave 
action, due to the vibrations of the spring of 
the pressure gauge, it was deemed necessary 
to ascertain by means of an apparatus, which 
could be made to impart known pressures 
suddenly to the gauge, the true value of the 
curves produced. The results confirmed 
the reliability of the pressure-curves of 
recoil, and showed that the area of any 
pressure-curve, no matter how wavy, 
gave the true value ‘of the total work 
or energy. The waves were shown to be 
isochronous, and thus afforded the means of 


estimating from them the highest velocity | 


of recoil. This velocity might also be cal- 
culated from the total energy represented by 
the area of the curves. 

Thus, three new methods had been estab- 
lished for ascertaining the highest velocity 
of recoil ; applying them to the case of the 
43-ton gun, they gave the following re- 
sults 


; Ft. per Second. 
From the corrected formula. . . 18°7 
» time waves of the curves 18°6 
» reas of the curves of recoil 19°0 
Mean .. 


So remarkable a degree of uniformity 
might be taken as additional proof of the 
correctness of each result. The velocity, as 
calculated by the formula now in use, was 
1°62 feet per second, giving an energy of 
recoil of only 465,550 foot-lbs., while the 
correct energy of recoil was 654,640 foot-lbs. 


WHITE'S PATENT SPRINGLESS 
LOCK. 


THIS is an invention of improvements in 
locks or latches, and in attachments for 
the same. Its advantages are briefly as 
follows :—Instead of the springs ordinarily 
used in door-locks and latches is substituted 
a weighted lever, which produces the same 
result as the spring in forcing out the latch 
after being drawn in by the operation of 
the handle in the usual way. The latch is 


opened by either a single or double follower, 
and the short end of the lever being pressed 
back, raises the weighted end, which again 
falls and returns the latch to its place. A 
reference to the accompanying eetiation 
will serve to show the merits of this very 
ingenious invention. The handle, which is 
easily fixed and equally easily removed, 


| turns either way with a smooth and easy 


double action, and as there are no springs 
there can be no breakage or stiffening of 
these troublesome portions of most locks. 


STEM-WINDING WatcuEs.—Mr. John G. 
Carnahan, of Oxford, Ind., has patented an 
improvement in stem-winding watches 
which is both simple and efficient. The in- 
vention relates to that class of stem- winding 
watches in which the winding and hand- 
setting mechanism is engaged with the 
gearing for winding up the mainspring and 
the gearing for setting the hands by the 
longitudinal movement of the stem. In the 
present invention, when it is desired to set 
the hands, the stem is first drawn out, 
which causes a collar on the inner end of it 
to bear on a stud in the shorter arm ofa 
two-armed curved lever and so depress the 
long arm of the latter, which turns a yoke 
and disengages the gearing from the main- 
spring arbour, and connects an independent 
wheel with the hand-setting train to which 
motion is imparted by turning the stem. 
As soon as pulling on the stem ceases the 
yoke is thrown back to its place by a spring. 
Normally another wheel, carried by the 
yoke, meshes with the arbour wheel of the 
mainspring, and is thus always ready for 
winding by pressing down upon and turning 
the stem. 


| 
| 
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- important work. Mr. Moore devoted much attention to the Bath 


Jan. 7, 1883. 


Bouthly Hotices, 


The Director-General of the Geolo Geological Survey was knighted by 
Her Majesty on December 17. Sir Andrew Ramsay, having com. 
pleted his forty years of service on the Geological » Tetires 
at the end of the present year. 

We have to announce the death of M. Alfred Gautier, for many 
years Professor of Astronomy at Geneva, which occurred on the 
2nd December last, at the venerable age of eighty-nine. 


Chinchona Bark—Oollecting without Loss of Substance.—The 
Java process of shaving the bark of the chinchona, which was 
introduced into Darjeeling by Dr. King, has proved a decided 
success. The bark renews itself perfectly within about a year, 
and the trees do not appear to have suffered the least check. 

A Battery of new construction for the storage of electricity has 
been invented by Mr. Henry Sutton, of Ballarat, Australia. It ie 
said to be more efficient than any yet produced for the same 
purpose, as will be seen on publication of the description, which, 
as we understand, will be given shortly.— dtheneum. 

Mr. Charles Moore, of Bath, died on the 7th December, at the 
age of sixty-seven years. Mr. Moore has been for many yearsa 
most zealous geological observer, working over an especially 
interesting field—that surrounding Bristol. His examination of 
the condition of mineral lodes with especial reference to microscopic 
organisms which he found to exist in some of them was his most 


Museum. He was elected a Fellow of the Geological Society in 
1854.— Atheneum. 


M. Goppelsrader, of Mulhouse, has recently been showing 
the feasibility of making certain colouring matters by electro- 
lysis, which he first announced in 1875 in a paper to the 
Industrial Society of Mulhouse. It is not possible for us to 
describle all M. Goppelsroder’s experiments, the result of which 
are so interesting. Many of the most beautiful of the aniline 
colours are obtained by him by the electrolysis of the chlorhydrates 
of methaniline and other aniline products. Artificial alizarine is 
prepared at the positive pole from a mixture of anthraquinone 
and caustic potash. All the results are highly promising. 

Messrs. Weitt and Merz, of Zurich, have been turning naph- 
thalene, a beautiful white crystalline substance, but hitherto re- 
garded as a waste product, to good account. The naphthalene 
colours produced by this firm are characterized by fine yellow and 
red tints, their latest discovery being a dye of a singular golden 
hue, to which the name of ‘‘ sun-gold” has been given. 

Patent Office—We have to return, says the Athenzum, to s 
subject which we noticed about five years ago. The authorities at 
the Patent Office have recently been weeding their library, and 
have once more thrown out their set of the Gentleman's Magazine, 
the Lady’s Diary, the bound volumes of the Zimes, and other 
serial publications, many of which are valuable to a student of the 
history of science and invention. This parsimony is to be regretted 
as the Patent Office library contains a large and valuable collection 
of English and foreign periodicals and transactions of learned 
societies, and is the only free public library in the neighbourhood 
of Fleet Street, and the only one of its kind in London. 

Dr. Warren De La Rue has been nominated Correspondent of the 
Academy of Sciences of Paris and a Commander of the Legion of 
Honour, on the proposition of M. Cochéry, Minister of Posts and 
Telegraphs. This is in recognition of his services at the electrical 
congress and as vice-president of the jury. Dr. Warren De La 
Rue, in consequence of ill health, has been compelled to resign the 
post of honorary secretary to the Royal Institution. 

Oxygen.—Mr. Jolly has observed a variation in the ratio of 
oxygen to nitrogen in the atmosphere of a given place, and he has 
suggested a certain hypothesis to explain it, supposing the volume 
of air showing this deficiency to come from tropical regions, where 
the consumption of oxygen in the oxidation of organic matter is 
greatly increased. 

M. Quatrefages sends to the Académie des Sciences a notes 
which was read at the Séance for November 28th, on “ L'Homme 
Fossile de Lagoa-Santa (Brésil) et ses Descendants Actuels.” 
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THE DECEASED TWO PRESIDENTS OF THE 
INVENTORS’ INSTITUTE. 
Some twenty years ago a strong feeling pervaded this country 
that commercial protection ought to be utterly forgotten by the 
freetraders, who could not again deal with protection or anything 
savouring of it, for, as far as foreign trade might be concerned, 
we had nothing to do with the matter, except to take care to 
tax not the foreigner; John Bull being kept, however, properly 
burdened with rates and taxes. In this state of transcendental 
public feeling the utterances of men of position if in favour 
(and those not in favour would not be heard, as being of the 
wrong headed and foolish classes—oide JoHN Burenr), including 


several of our eminent Industrials, such as Sir W. Anmsrzoxe, 


with Lord Chancellor Szxsokyz, who made friends with the Times, 
and, in their own estimation, the Patent Laws were defeated, 
stamped out, and destroyed. To reverse all this, Messrs. LatHau, 
Camprn, with a number of British Inventors, who were then as 
now before the world, Bessemer, Sremens, Taomson, Varcey, 
RickaRpson, BaRtow, and with others of eminence, formed the 
Inventors’ Institute: and Oh! great and glorious triumph! 
succeeded in obtaining as an adherent to the cause that great 
scientist and scientific /itterateur, Sir Davin Brewster, whose 
centenary has lately been celebrated in Scotland, and soon he 

became the first President of the Institute, by and with whose 
aid and assistance the Inventors’ Institute showed such a front 
that the Anti-Patent Law party soon began to find that Anti- 
Patentism was a ‘‘ gone coon.” Sir Davin Brewster as a man 
of peerless pre-eminence in front, with great men of practical 
science coming on behind. That Sir Davip was the power we 
deem him anyone who reads the following memoir from the 
Times will allow :— 

The admirers of Brewster did not expect his festival to excite 
the wide and deep interest called forth by those of Burns and 
Scott; yet the proposal to commemorate his birth 100 years ago 
was received with very general favour. His career is one on 
which Scotchmen may dwell with pride. The son of a pro- 
vincial schoolmaster, he raised himself by the sheer force of his 
intellect and by his persevering energy to the front rank of 
British men of science. This is the kind of life—a life ever 
seeking upwards and achieving success by unaided effort —that 
appeals most effectively to the sympathies of Scotchmen. But 
Brewster's wide popularity is due, in great measure, to the 
variety of his powers and to the different fields in which he 
exercised them. He was at once a discoverer and inventor, a 
careful recorder of the progress of science for the learned, and 
a brilliant expounder of its secrets to the unlearned, His 
labours thus appealed to different classes. As the discoverer of 
the law of polarization by light, of biaxial crystals, of optical 
mineralogy, and of double refraction by irregular beating, his 
name must be respected by men of science. As the inventor of 
the kaleidoscope, of the lenticular stereoscope, and of the dioptric 
apparatus for the illumination of lighthouses, he has earned the 
admiration and the gratitude of a wider class. Perhaps he is 
known best of all, however, as a brilliant and voluminous writer 
on scientific subjects. Brewster shared the fate of the greatest 
inventors in being deprived of the credit of his most important 


| 


THE SCIENTIFIC AND LITERARY REVIEW. 


inveation—the dioptric lens. Fresnel, who, no doubt, worked 
independently, did not complete his apparatus till ten years 
after Brewster had described his; but] Fresnel had the good 
fortune to get his lens first adopted in practice; and hence his 
name is popularly attached to it. It is a repetition of the case 
of Adam and Leverrier in the discovery of the planet Neptune. 
In another aspect it suggests the case of Columbus aud Amerigo 
Vespucci im connexion with the naming of the Western Con- 
tinent. Brewster’s literary powers far excelled those which 
scientific men usually have at. command, and this is doubtless 
the secret of the strong hold he had on the minds of his country- 
men. His capacity for work, both literary and scientific, was 
enormous, and his working life was unusually long. He began 
to write in the magazines at the ageof 18 or 1% He publisted 


_ his life of Newton in his 74th year, and he lived for 13 years 


after that, in the full possession of his faculties. During the 
long intervening period his pen hed seldom been idle. He 
edited the Edinburgh Encylopedia for 22 years. He edited 
numerous scientific and philosophical journals. In the course 
of 20 years he contributed no less than 75 articles to the North 
British Review. He also contributed extensively to the seventh 
and eighth editions of the “ Encyclopedia Britannica.” His 
occasional papers read before scientific societies numbered 315. 
Bzgwstex was one of the founders of the British Association. 
But after all that can be said in praise of Sir Davm, his work 
as President of the Inventors’ Institute was a great point, for 
he was thorough and reliable till his death, as readers of the 
Screntiric Review will see. 

Upon his decease the Presidency was placed with Lord 
Ricaarp Grosvenor, who, under Sir Davin’s Presidentship, had 
been Chairman of Council. Pressure of public business led to 
his lordship’s resignation, and our late highly esteemed and 


- much lamented friend Sir Awroxro Brapy, who died suddenly 
_ on Monday, December 12th, 1881, was elected President, and 
_ held office at the time of his death, and often took the chair, the 
last occasion being the Inventors’ Dinner at St. James’s Hall 


last November. He was greatly interested in all attempts to 
improve the Patent-law, and at the last meeting of the British 
Association at York, he spoke in favour of the Society of Arts’ 
Patent Bill, He was greatly instrumental in the foundation of 
the Bethnal-green Museum, on the establishment of which (in 
1872) a congratulatory dinner was given in his honour. Sir 
Antonio Brapy was the eldest son of the late Mr. Anroxy 
Brapy, of the Royal William Victualling-yard, Plymouth, by 
Marianne, daughter of the late Francis Perigat, and was born 
in 1811. He entered the civil service of the Navy as junior 
clerk in the Victualling yard, Deptford, and having served there 
and at Plymouth and Fortsmouth, was promoted to head- 
quarters, at Somerset-house, and in 1854 became head of the 
contract office and registrar of public securities. He subse- 
quently assisted in the re-organisation of that office, and was the 
first superintendent of the new purchase and contract depart- 
ment. He retired from the service in 1870, when he was 
knighted, and henceforth gave up his time and talents in the 
promotion of social, educational, and religious reforms. He 
was Judge in the Court of the Verderers for the Forest of 
Epping, which he was greatly instrumental in preserving for the 
public use, and was fellow of several scientific societies, He 
was prominent among the promoters of the Smoke Abatement 
Exhibition, now being held at South Kensington, and arranged 
to read a paper the week’his death took place, at the Brighton 
Health Congress. 

The Council of the Inventors’ Institute sent a deputation to 
attend his obsequies; this consisted of Admiral Sztwyn, and 
Messrs. F. W. Camprs, T. Monaay, F. H. Varuzy, G, E. 
Prirenett, and Newron WILSoN. 


| 
AKD 

| 
| 
| 
| 
| 


8 THE SCIENTIFIC AND LITERARY REVIEW. 


Jan. 7, 1889, 


Proceedings of Societies. 


ROYAL SOCIETY. 


Drc. 8.—The President in the chair.— 
The following papers were read: ‘‘ The 


- genus Culeolus,’ by Dr. W. A. Herdman.— 


“On the Development of the Skull in 
Lepidosteus osseus,” by Mr. W. K. Parker, 
— ‘On the Structure and Development of 
Lepidosteus,” by Messrs. F. M. Balfour and 
W.N. Parker.—‘‘On a New Mineral found 
in the Island of Cyprus,” by Mr. P. F. 
Reinsch,—“‘On certain Points the 
Anatomy of Chiton,” by Mr. A. Sedgwick, 
—‘ The Action of Cutting Tools, by Mr. A. 
Mallock,—‘‘On Seismic Experiments,” by 
Messrs. J. Milne and T. Gray,—‘‘ On the 
Electrolytic Diffusion of Liquids,” by Dr. G. 
Gore,—‘‘ On the Co-efficients of Contraction 
and Expansion by Heat of the Iodide of 
Silver, the Iodide of Copper, and of Five 
Alloys of these Iodides, by Mr. G. F. Rod- 
well,—and ‘‘ On the Vibrations of a Vortex 
Ring; and the Action upon each other of 
Two Vortices in a Perfect Fluid,” by Mr. J, 
J. Thomson. 

Dec. 15.—The President in the chair.— 
The Right Hon. Sir W. Vernon Haccourt 
was elected a Fellow.—The following papers 
were read: ‘‘On the Excitatory Process in 
the Leaf of Dionea,” by Dr. Sanderson,— 
“Some Effects of transmitting Electric Cur- 
rents through Magnetized Electrolytes,” by 
Mr. G. Gore.—‘‘ Preliminary Report to the 
Solar Physics Committee on the Sun-spot 
Observations made at Kensington,” by Mr. 
J. N. Lockyer.—‘‘On beta-Lutidine,” by 
Mr. C. G. Williams,—‘‘ On the Effect of the 
Spectrum on the Haloid Salts of Silver and 
on Mixtures of the Same,” by Capt, Abney, 
and ‘‘ On a New Electrical Storage Battery,” 
by Mr. H. Sutton (Ballarat, Australia). 


INSTITUTION OF CIVIL ENGINEERS. 


Dec. 6.— Mr. Abernethy, President, in the 
chair.—The Council have recently trans- 
ferred Messrs. W. T. H. Carrington, A. C. 
Cregeen, G. G. Dick, D. M. F. Gaskin, J. G. 
H. Glass, J. A. Jones, and H. B. Joyner to 
the class of Members, and have admitted 
fifty-two as Students.— At the first monthly 
ballot of the session the Duke of Devonshire, 
Earl Granville, and Mr. F. A. Abel were 
elected Honorary Members; nineteen Mem- 
bers were elected, sixty Associate Members, 
and three Associates.—Two papers on “ The 
Conservancy of Rivers’ were submitted. 
The first, relative to‘*The Eastern Midland 
District of England,” by Mr. W. H. Wheeler, 
was read in an abridged form; and the 
second, which dealt with ‘*The River 
Irwell,”” by Mr. A. Jacob, B.A., was un- 
avoidably read in abstract. 


SOCIETY OF ARTS 


Dec. 2.—-The Hon. Mr. Justice Stephen 
in the chair.—This was a public meeting, 
specially held for the consideration and dis- 
cussion of the Patent Bull prepared by the 
Society of Arts. The discussion was opened 
by Sir F. Bramwell, Chairman of the 
Council of the Society, and was continued by 
Mr. Justice Stephen and other authorities on 
the question.—The meeting was adjourned. 

Dec. 5.—Mr. T. Bolas delivered the third 
of his course of Cantor Lectures ‘‘ Or some 
of the Industrial Uses of the Galcium Com- 
pounds.” 

Dec. 7.—Dr. C. W. Siemens in the chair. 
—A paper ‘‘On the Combination System of 
Steam-Heating for Towns and Villages as 
at present adopted in America,” was read by 

Capt. D. Galton. | 


SOCIETY OF ENGINEERS. 


Dec. 5.—Mr. C. Horsley, President, in 
the chair. The paper read was by Mr. W. 
B. Kinsey, “On Arrangement, Construction, 
and Machinery of Breweries.” 


ROYAL INSTITUTION. 


Dec. 5.—Mr. G. Busk, Treas, and V.P., in 
the chair.—Mrs. V. De Horne, Dr. W. R. 
Pugh, Messrs. H. Chester, J. Grey, V. C. 
Miles, G. E. Nash, J. B. Scriven, F. 
Whitaker, and R. P. Wilson, were elected 
Members. 


SOCIETY OF BIBLICAL 
ARCH ZOOLOGY. 


Dec. 6.—Dr. 8S. Birch, President, in the 
chair—Mr. Theo. G. Pinohes read some 
remarks upon the Cappadocian tablet pre- 
eerved in the Bibliothéque Nationale and 
that in the British Museum. Casts of the 
tablet were exhibited. 


SHORTHAND SOCIETY. 


Dec. 6.—Mr. C. Walford, President, in 
the chair.—Twenty-four new Members were 
elected, including two Foreign Associates,— 
Mr. H. Richter (Foreign Remstery) pre- 
sented a communication on German systems 
of shorthand, by M. Guénin, chief reviser of 
the reporting corps in the French Senate, 
but the reading was deferred to the next 
meeting.—Mr. A. L. Lewis exhibited a MS, 
Bible in his father’s system.—It was men- 
tioned in discussion that three such MS. 
Bibles in Taylor's system, written by Mr. 
T. J. Woods, were in the library of the 
Shorthand Writers’ Association.—Mr. J. 
Westby-Gibson read an interesting paper, 
which gave rise to some discussion, on 
early shorthand. He described the results 
of recent investigation in the British 
Museum. He had found three or four 
systems between the dates of 1600 and 1625 
which were not mentioned in the shorthand 
histories. He stated that the cipher used by 
Charles I, was identical with that used by 
the Marquis of Worcester. 


MATHEMATICAL SOCIETY. 


Dec. 8.—Mr. 8. Roberts, President, in the 
chair—Mr. G. H. Stuart was elected a 
Member, and Miss C. A. Scott was admitted 
into the Society.—The following papers 
were read: “On the Polar Planes of Four 
Quadrics,” by Mr. W. Spottiswoode,—‘‘ On 
some Forms of Cubic Determinants,” by Mr. 
R. F. Scott,— On the Flow of a Viscous. 
Fluid through a Pipe or Channel,” by Prof. 
Greenhill,—and ‘‘ The Co-Variant which is 
the complete Locus of the Vertex of the In- 
volution Pencil of Tangents to a Cubic,” by 
Mr. J. J. Walker. 


NEW SHAKESPERE. 


Dec. 9.—Mr. Furnivall, Director, in the 
chair.—Miss E. H. Hickey read a paper 
**On ‘ Romeo and Juliet,’” and called atten- 
tion to the difference between this, Shak- 
speare’s first tragedy, the only one in which 
love plays the part of parts, and his other 
tragedies later by many years. The differ- 
ence in Romeo’s language after he has come 
under the influence of his second and true 
love was also noticeable ; no more antitheses 
about “heavy lightness,” &c. Romeo’s 
character was one of truest courtesy and 
grace; the Friar replies to bis salutaticn, 
“What early tongue so sweet saluteth me ?” 
and while describing his passion to Benvolio 
he can break off to salute the puzzled 
serving-man and help him out of his trouble. 
Dr. B. Nicholson read some notes on the 
following passages in ‘‘ Hamlet :” 1, ‘‘ Mortal 
coil,” which be defended against Mason's 
and Prof. Elze's changes, and gave instances 
in favour of the nautical sense of the word ; 
2, ‘* Sables,” obscure only because commen- 
tators did not consider how Shakspeare 
dressed his characters: Hamlet in ‘ inky” 
black, Claudius and Gertrude in, as it were,. 
half mourning; 3, ‘‘Comma,” which he 
declined to change; and 4, ‘‘ All the world’s 
a stage,” which, with the “ seven ages,” was 
not original. He quoted instances from the 


Fathers, &c., the Globe motto was “Totng 
mundus agit histrionem,” and there wor 
other examples, as in Withals’s diction 
Dr. Bayne strongly supported Warburton’, 
reading. “ Ney: then, the devil may wear 
black ‘fore I'll have a suit of sables.’—y, 
Furnivall discuesed the possibility of 
‘“‘comma’” being used in the sense of 4 
hyphen. 


HISTORICAL SOCIETY. 


Dec. 9.—Annual General Meeting 
C. Walford in the chair.—The Report of the 
Council and the Treasurer’s accounts wer 
received and adopted; and Lord Selborn 
and the Earl of Rosebery were re-elected 
Vice-Presidents; and Dr. Zerffi, Far 
Ferrers, Lord Gower, and the Rev. J. ¥. 
Crombie were re-elected Members of the 
Council. 


PHYSICAL SOCIETY. 


Dec. 10.—Prof. W. G. Adams in the chair. 
The following gentlemen were elected Men- 
bers: Lieut. c E. Gladstone, Lieut. C. G. 
Dicken, Mr. W. G. Woolcombe, Rev. Prof. 
S. Sircomb, and Mr. A. Clayden.—The 
meeting adjourned to see the Smoke Abate. 
ment Exhibition under the lead of Prof. (. 
Roberts. 


ARISTOTELIAN SOCIETY. 


Dec. 5.—Mr. 8. H. Hodgson, President, 
in the chair —A discussion took place upon 
“Cause”. and its dependent ideas—“ law, 
condition, power, agency, final cause, cause 
of knowing,” and “relation” generally. 


EDUCATION SOCIETY. 


Dec. 12.—Dr. Gladstone in the chair— 
Mrs. Bryant read a paper ‘‘ On Herbert 
Spencer’s Educational Writings.” Confin- 
ing herself to the question of the relative 
importance of subjects and the formation of 
the curriculum, she showed that Mr. 
Spencer's method of reasoning on education 
is purely deductive, and that his conclusicas, 
though logically reduced, have never been 
put into practice by teachers. Criticizing 
his argument in detail, she showed that Mr. 
Spencer assumes without suflicient proof, 
firstly, that the value study as <discip- 
line is in proportion to its value for know- 
ledge giving; secondly, that the highest 
achievements of art require a knowledge of 
the principles of science, physical and 
mental, on the part of the artist. 


GEOGRAPHICAL SOCIETY. 


Deo. 12.—Major-General Sir Henry ©. 
Rawlinson, V.P., in the chair.—The follow- 
ing gentlemen were elected Fellows: Rev. 
J. Greenfield, Messrs. A. W. Anderson, A. 
C. Cork, H. A. Erlebach, H. C. Langton, T. 
V. Smith, A. J. Teil, G. Vale, and E. 
Wahab.—The papers read were: ‘On the 
Searches for the United States Jeannette 
Expedition,” by Mr. C. R. Markbam, with a 
Note by Admiral Sir R. Collinson,—and 
“ On the Dutch Arctic Voyages, with Notes 
on the Position of Mr. L. Smith,’’ by Com- 
modore Jansen. 


ASTRONOMICAL SOCIETY. 


Dec. 9.—Mr. Dunkin in the chair.—Mr. J. 
M‘Cance was elécted a Fellow.— Mr. Common 
read a paper on a method of silvering large 
mirrors. His own mirror, which is thirty- 
seven inches in diameter and four and a half 
inches thick, weighs over 400 Ibs. There 's 
consequently considerable difficulty in turn: 
ing it face downwards and placing it in the 
silvering solution so as to avoid bubbles. 
His method is to attach a large iron sucker 
to the back of the mirror; the air 18 a 
partially exhausted, and the sucker, whic 
consists of a shallow iron box standing oD 
an indiarubber ring, can be moved by — 
of pulleys, and carries the mirror withou 
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danger of strain or breakage. He had tried 
several silvering solutions, but now uses 
pe sugar and nitrate of silver.—Mr. 
tone read a paper ‘‘On a New Form of 
Transit Instrument,” in which he proposes to 
replace the crown lens of the object glass by 
a totally reflecting prism. The hinder face 
is ground to a concave spherical surface, and 
immediately behind the priem a flint convex 
lens is placed, which forms, together with 
the prism, an achromatic combination, so 
that the rays will be brought to a focus in a 
direction at right angles to their original 
course. The observer will consequently be 
able to stand in one position, looking east or 
west, and by turning the prismatic object 
glass round on its axis will be able to ob- 
serve the transit of any wbject on the meri- 
dian.—Mr. Penrose read and explained a 
paper on a graphic method of finding the 
elements of the orbit of a comet.—The 
Chairman read a letter from Dr. Murray, 
the editor of the Philological Society’s Dic- 
tionary, asking for information with respect 
to the first use of the words “ perihelion” 
and ‘‘aphelion.”—Mr. Christie stated that 
Mr. Wesley, after making a search in the 
works of Copernicus and Kepler, had come 
to the conclusion that the words were intro- 
duced by Kepler, and that older astronomers 
made use of the words “ apogee” and “ peri- 
gee. —The following papers were also an- 
nounced and partly read :—*‘* On-Observa- 
tions of Venus in the Spring of 1881,” and 
“On Radiant Points of Shooting Stars ob- 
served at Bristol in the Years 1878 and 
1879," by Mr. W. F. Denning,—* On the 
Motion of the Companion of Sirius,” by Mr. 
W. E. Plummer,—* Note on the Variable 
Star D. M. + 1° No. 3408,” by Prof. C. Prit- 
chard,—*‘ On the Conjunction of the Satel- 
lites of Uranus with each other which m. y 
be observable from February to June, 1882,” 
by Mr. A. Marth,—* Note on Messrs. Camp- 
bell and Veison’s paper on the Parallactic 
Inequality in the Supplementary Number of 
the Mc nthly Notice,” by Mr. E. J. Stone,— 
“ Observations of Mimas, 1881, by Mr. A. A. 
Common,—and ‘‘ Note on the Discovery of 


Comet ¢, 1881 (Schaberle),” by Mr. W. F. 
D 


SOCIETY OF ANTIQUARIES. 


Dec. 8—Mr. A. W. Franks, V.P., in 
the chair—The Rev. F. E. Warren, B.D.. 
read a paper on some Saxon manumissions 
(which had escayed the notice of Hickes and 
Thorpe) cn the eighth leaf of Leofric Missal 
(Bodleian MS. No. 579). It was only a few 
days before reading this c-mmunication that 
Mr. Davidson in an ee to a learned 
paper on some Anglo-Saxon boundaries in 
the Transactions of the Devonshire Associa- 
ion, vol. vii. p.417. There were, however, 
some aR empire in the reading of the 
MS., which he was anxious to submit to the 
Judgment of the meeting. Mr. Warren also 
called attention to the Calendar of the 
Missa].—Dr. Baron read some notes on an 
old dowry chest of white cedar, 6 feet long, 
3 feet high, and 2 feet 6 inches from front to 
back : the inscription on it appeared to be in 
Portuguese, and to be an adaptation of 

salm cxxvii. 4-7,—also on a small MS. on 
stenography, by J: Will:, which Dr. Baron 
conjectured might stand for J. Willis, who 
appeared at the close of the sixteenth cen- 
tury to have invented a ae alphabet on 
stenography. Dr. Baron also laid before the 

lety @ paper on some architectural features 
of interest in the church of Manningford 
Bruce, Wilts. The object of the paper ap- 
peared to be to show that in certain apsidal 
churches in this country and abroad the 
architecture was suggested by ideas and 
associations borrowed from the ritual of the 

k Church. 


BRITISH ARCH ZOLOGICAL 
ASSOCIATION. 


Major P. di Cesnola exhibited a large collec- 
tion of ancient Greek glass vessels from 
Cyprus, showing the progress of glass manu- 
facture. The articles were mostly of small 
size and beautifully worked with the well- 
known radiating and wavy patterns, many 
of which, as was remarked during the dis- 
cussion which followed, were to be found also 
in the Venetian glass of medieval times.— 
Mr. W. Myers exhibited a collection of anti- 
quities of cuntinental origin. Among these 
were some worked flints acquired at Copen- 
hagen, and many fine and beautiful speci- 
mens of Roman fibulw and Egyptian bronzes. 
—Mr. C. H. Compton described some Roman 
Samian ware from Germany, in every re- 
spect similar to what is fouud in London, 
affording additional evidence of the fabrica- 
tion of the articles in the Rhenish provinces. 
—Mr. R. Allen exhibited a series of draw- 
ings of Transitional Norman ironwork from 
churches in Shropshire.—In the absence of 
the Rev. Dr. Hooppell, his paper on a sup- 
posed Saxon cbuach in North Gosforth Park 
was deferred. The ruins are not far from 
Low Gosforth House.—A report was then 
made by Mr. L. Brock of the uncovering of 
the remaint of Carrow Nunnery. Norwich, 
by Mr. J. J. Colman, M.P. The site was all 
but covered at the time of the visit of the 
Association in 1879, but the excavations 
undertaken have led to the recovery of the 
entire ground plan of the building. It is 
found to agree with the general arrangements 
of a Benedictine monastery. The church is 
cruciform, and has had a central tower. The 
bases of several of the late eleventh century 
columns remain, and also those of two of 
the side altars. The chapter house has been 
a small apartment, while the day room has 
been of considerable extent. A quantity 
of elaborately moulded stones and carved 
capitals have been recovered. The lecturer’s 
remarks were illustrated by a large plan of 
the remains, prepared by Mr. A. G. King, 
who has superintended the works, and who 
gave further iculars. A series of photo- 
graphs, sent by Mr. Colman, were also ex- 
hibited.—The meeting was brought to a 
close by a review of the proceedings of the 
Congress at Great Malvern, by the Chair- 
man. 


GEOLOGICAL SOCIETY. 


Dero. 7.—Mr. R. Etheridge, President, in the 
chair.—Rev. E. C. Pritchard, Rev. A. Simp- 
son, Prof. W. Waagen, Messrs. W. A. T. 
Amherst, R. E. Creswell, W. R. E. Hodg- 
kinson, S. D. Macdonald, F. J. Webb, and 
C. H. Wilson were elected Fellows. The 
following communications were read: “‘ On 
the Zones of the Blackdown Beds and their 
Correlation with those of Haldon, with a 
List of the Fossils,” by the Rev. W. Downes, 
—*On some New or Little-known Jurassic 
Crinoids,” by Mr. P. H. Carpenter,—and 
Notes on the Polyzoa uf the Wenlock 
Shales, Wenlock Limestone, and Shales over 
the Wenlock Limestone, from Material sup- 
plied by Mr. G. Maw,” by Mr. G. R. Vine. 


ASIATIC SOCIETY. 


Dec. 19.—Colonel Yule, V.P., in the chair. 
—The following gentlemen were elected as 
Resident Members: Messrs. B. V. Head, J. 
Haynes, T. G. Pinches, A. Lillie, and Henry 
C. Kay; and as Non-Resident Members, 
Major Thomson and the Rev. J. Drew Bate. 
—M. Bertin read a paper “ On the Origin of 
the Phoenician Alphabet.”— Mr. Simpson 
gave an interesting account of a sculptured 
tope represented on an old stone at Dras, 
near Ladak, which has, curiously, been over- 
looked by General Cunningham in his de- 


scription of the same locality. The chief 


value of the representation of this tope is 
in its bearing on the form of the topes in 


the Jelalabad valley and near Peshawar. All 
the Indian —_ he showed, have round 
bases,twhile those on the other side of the 


. DE. 7.—Mr. T. Morgan in the chair— | Indus have square bases, with stairs, or the 


remains of them, leading up to the top of 
the square base, as exemplified in those 
found beyond the Khyber Pass.—Col. Yule 
exhibited a Lolo MS., written on red and 
blue satin, which had been recently sent to 
him by Mr. C. Baber. the present Secreta 
of the Chinese Legation at Peking; and M. 
de la Couperie gave an account of the mean- 
ing of the writing, so far as the limited 
materials at present available admitted. M. 
de la Couperie stated that the MS. contained 
ahout 5750 words, ranged generally in verses 
oi five words each, though in this the red 
and the blue sides did not generally agree ; 
the writing, however. was not Chinese. M. 
de la Couperie added that the importance of 
the discovery by Mr. Baber can hardly be 
overrated, as it will probably give us the 
link for understanding the connection exist- 
ing between the various members of a family 
of writings widely disseminated.—The Rev. 
Prof. Beal briefly stated some conclusions 
his recent studies had led him to with regard 
to the probable meaning of plate xxviii. fig. 
1 of Mr. Fergusson’s ‘“ Tree and Serpent 
Worship ” (second edition), in which view the 
writer, who was present, concurred. 


ROYAL SOCIETY OF LITERATURE 


Dec. 14.—Mr. J. Haynes in the chair.—Mr. 
A. J. Ellis read a paper, contributed by Mr. 
A. Laurenson, “‘ On the Colour Sense of the 
Edda,” in which he showed the very curious 
ways in which the idea of colour presented 
itself to the Northmen. and offered an analy- 
sis of these views which will be probably 
new to most Western scholars. 


NUMISMATIC SOCIETY. 


Dec. 15.—Mr. J. Evans, President, in the 
chair.—Messrs. H. Dannenberg, E. Hucher, 
G. Schlumberger, and Prof. W. Tiesenhausen 
were elected Honorary Members.—Mr. R. 
A. Hoblyn read a paper, communicated by 
Mr. W. C. Homersham, ‘“‘On the Groats 
with the Profile of Henry VIII., and, on 
the reverse, the inscription POSUI DEU’ AD- 
JUTORE’ MEv’.” One of these groats bore a 
legend incorporating the title of “‘ King of 
Ireland,” which, according to the generally 
received opinion, was only plated simul- 
taneously with the full-faced bust which-on 
the groats of this king superseded the pro- 
file—Mr. B. V. Head read a paper on the 
chronological sequence of the coins of 
Bootia, in which he gave a sketch of the 
origin of the coinage in that district in the 
sixth century B.c., and traced it through its 
successive phases down to the time of the 
Roman conquest of Greece. In illustration 
of Mr. Head’s paper a series of autotype 
a. of the coinage of Boeotia was ex- 
ibited. 


THE CONSERVANCY OF RIVERS. 


At the meeting of the Institution of Civil 
Engineers on Tuesday, the 6th of December, 
Mr. Abernethy, F.R.S.E., President in 
the chair, two ypapers on this subject 
were submitted. The first, relative to 
‘‘The Eastern Midland District of «i 
land,” by Mr. W. H. Wheeler, M. Inst. C.E., 
was read in an abridged form; and the 
second, which dealt with ‘“‘ The River Irwell,” 
by Mr. A. Jacob, B.A., was unavoidably read 
in abstract. In opening the proceedings, 
the President expressed the hope that,in the 
course of the discussion, the conditions of 
other river basins would be considered. 

Mr. Wheeler stated that he had selected 
the watershed drained by the Ouse, the Nene, 
the Witham, and the Welland, as typical of 
one peculiar class of rivers. This district 
was generally flat, the elevation at the heads 
of the rivers being only about 300 feet above 
‘the sea, and the strata were of a permeable 
character; consequently there was freedom 
from mountain torrents, and from the rapid 
discharge of water. The rainfall was small ; 


10 


the industry pursued on the banks of the 
rivers was almost entirely of an agricultural 
character, and there was, therefore, no com- 

lication from the pollution of the streams 
a manufactories. These rivers discharged 
into a sandy bay, where there was & con- 
siderable rise and fall of the tide. Together 
they drained about 5,719 square miles of 
country, of which 668,241 acres were fen- 
land. Their total length was 416 miles of 
trunk stream, or with the tributaries 872 
miles, giving 8,155 acres toa mile of the 
former, and 4,315 acres to the latter. The 
mean capacity of the channels in ordinary 
floods was equal to 1 square foot of channel 
to every 816:6 acres. The rainfall on an 
average of the twelve years ending 1880 
ranged from 17°39 inches in the driest sea- 
sons to 34°48 inches in the wettest, the 
mean being 26 05 inches. On the improve- 
ment of the main outfall of these rivers 
there had been spent during the last century 
about £2,000,000, and yet the lands drained 
by them were constantly subject to floods, 
and «normous loss bad been incurred during 
the last few years in the destruction of crops. 
The author gave particulars of the various 
works which had been carried out, and of 
the peculiarities of each river as regarded 
flow of tide, discharging capacity, and the 
effect ef rainfall in causing floods. It was 
contended that divided jurisdiction acted 
prejudicially on the efficient management of 
theee rivers ; that if the immense amount of 
money already spent had been applied 
under one general system for each river, it 
would have resulted in putting and keeping 
these rivers in a thoroughly efficient condi- 
tion, and made them eapable of receiving 
and discharging the largest floods. 

The cause of floods was traced to subsoil 
drainage, the more efficient condition in 
which arterial] drains and ditches were kept 
(so that the rain was more rapidly passed 
to the rivers), the destruction of woodlands, 
the draining of meres and Jakes, which for- 
merly acted as reservoirs, ard also to an 
increase in the rainfall. From statisties 
kept at Boston it was shown that the annual 
rainfall had teen steadily increasing, the 
averages over a long period having been: 
1626-40, 22:45 inches ; 1841-60, 23°25 inches ; 
1861-80, inches. The of the 
last few years had been 29-04 inches, the 


greatest quantity recorded during‘a like 


period, and 5°62 inches above the average 
of the last fifty years. No provision had 
been made for the more rapid discharge and 
the increased rainfall. Bridges and weirs 
remained as they were; while sufficient con- 
trol was not exercised over millers and others 
having rights of water. Owing to the decay 
of the inland navigations, the works were 
in a neglected state, the channels becoming 
choked with deposit for want of dredging, 
and the weeds allowed to grow unchecked. 
The money that had been spent in improve- 
ments had been raised by the owners of 
lands in the Jower reaches, and the conserva- 
tors of these portions of the rivers offered 
the strongest opposition to any works above 
them that might send the water down more 
quickly. contending that, as those above had 
contributed nothing towards the cost of the 
works, they bad no claim to take advantage 
of them. Even in ‘‘ The Fens,” where Con- 
servancy Trusts existed, these were so split 
up into bodies having control only over sec- 
tions of each river, that it was impossible to 
carry out any comprehensive scheme for the 
improvement and management of the whole 
river as the main outfall of the district. 
Any local scheme brought forward was 
violently opposed by all other interests, and 
an instance was given where £100,000 had 
been spent in Parliamentary and legal con- 
tests alone on one river; and the cost of 
obtaining Parliamentary powers for the im- 
provements of another river had amounted 
to £150,000. 

The Author contended that the whole his- 


tory of the Fenland drainage showed the | 
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baneful result of divided administration, and 
taught that no voluntary or private legisla- 
tion was sufficient. The administration of 
the several districts protected by Fen Acts 
was efficient so far as it went, and the 
sehemes in force might serve as a model 
for any Conservancy Act that might be 
framed. But what was uired was the 
eonsolidation of all the smaller Trusts, and 
the uniting them by representatives sent to 
one general Conservancy Board, which 
should have control of the main river and 
its banks from its source to the sea, as the 
main highway for the discharge of the water 
from the whole basin. The management of 
the interior drainage should be left to the 
Trusts already in existence, or, where none 
existed, to others formed under the powers 
of the Land Drain Act. To supersede 
existing organisations by new Boards elected 
on a different plan would, in the Author's 
opinion, be most mjudicious, and only lead 
to further complications and expense. The 
mode and area of rating were now well de- 
fined and understood, at least over the 
greater portions of the four Fen rivers, and 
any addition that might be required would 
be less felt than by a tax raised by a new 
Board on a different basis. The upper dis- 
tricts, where flooding now principally took 
place, must be prepered to bear the burden 
of the cost of any new works required for 
their relief. The necessity for the consolida- 
tion of e]] interests by representation on one 
— Conservaney Tiust was shown by 

er operations for the improvement of 
the outfalls being still required ; these rivers 
discharging into an estuary which was slowly 
warping up by deposit, the extension of the 
training of the outfall must be a continuous 
work, and however perfect the result might 
be at the conclusion of any extension, the 
channel would gradually deteriorate by the 
formation of sand-bars and deposit, the 
former due to the contention between the 
flood and ebb tides, and the latter to alluvial 
matter bronght down by the river. With re- 
ference to the character of these works the 
Autbor considered that, in all training 
works, free action should be allowed to the 
ebb and flow of the tidal current, and that 
any choking of this resulted in a deteriora- 
tion of the bed of the channel and the level 
of the low-water discharge. The tidal water 
being constant and continuous, and larger in 
volume than the fresh water, had much more 
influence in maintaining the channels. An 
example of this was given by a comparison 
of the Witham with the Ouse and the Nene, 
and their respective capacities for discharg- 
ing floods. In the Witham the tidal current 
was stopped by a sluice 8 miles from its 
mouth, in the Nene and in the Ouse the 
tidal current had a free flow. The average 
level of low water of the same flood over a 
period of seven days was 16 feet 6 inches 
above low-water spring tides in the Witham, 
7 feet Tinches above in the Nene, and 5 feet 
6 inches above in the Ouse. Further, in the 
Witham large deposits occurred in the bed 
of the channel during dry weather, whereas 
the deposition in the other rivers was only 
very slight. The Author was averse to the 
removal of mills and weirs, and contended 
that, by proper provision for flood discharges, 
these were quite compatible with good drain- 
age; that the water held up in a river above 
the influence of the tidal flow was a decided 
advantage to the land and for water supply, 
and that to remove the weirs and ailow the 
river to run at its patural level would drain 
the water too much from the Jand, and cause 
droughts worse in consequence than the 
most severe floods; and that water was 
valuable for obtaining power which might 
mcre frequently be used for agricultural 
than at present. 

The Author argued that as extreme floods 
only occurred occasionally, and at uncertain 
and distant intervals, there having been only 
twelv~ severe floods in the district treated of 
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to adapt the channel of the river to 
discharge, and also for the reception of tr 
ocoasional floods. This could be done ty. 
modification of the system of Wash-lands 
adopted by the Dutch engineers fo; the 
drainage of the Fens. The main channe] 
being made of sufficient capacity to 
ordinary floods, the sides above this heish, 
should be laid at a slope sufficiently flat 4, 
allow of the growth of grass, and the feed. 
ing of sheep ard stock in the summer. T, 
banks should be set sufficien 
ar back to allow room for the passage of 
the greatest floods likely to occur. Bridges 
and other similar obstructions should by 
proportioned to the largest flow. To ad 
the main channel to the discharge of extrs. 
ordinary floods would not only involve enor. 
mous expense and waste of land, but the 
abnormal size would be detrimental to the 
channel itself, by the sluggish pace of the 
stream in ordinary times, and . allowing 
weeds to grow and shoals to form. The 
occasional flooding of the washes at the 
sides would be of Tittle injury, and durin 
the greater part of the year these wonld 
afford valuable pasturage. Even to provide 
for the continuous rainfall of 0-25-inch ip 
twenty-four hours would require the channels 
of those four rivers to be enlarged to nearly 
three times their present size, their mean 
discharging capacity being now nearly equal 
to 0°094-inch of rain every twenty-four 


Mr. Jacob remarked that the river Irwel]. 
which drained a water-shed of 3113 square 
miles, took its rise near the town of Bacup, 
at an elevation of 1325 feet above the level 
of thesea. Passing southwards it was joined 
by several affluents, the principal of which 
were the Roch, the Croal, and the Bradshaw 
Brook. As the stream approached Man. 
chester and Salford, the valley in which it 
flowed became wider, and the inclination of 
the river was much reduced. Near the 
source of the stream the declivity of the bed 
was 176 feet to a mile, which gradually 
diminished to 4 feet in a mile at Salford 
From geological evidence it appeared that 
the valley had been from pre-historic times 
subject to inundation. The disastrcus floods 
to which Saiford and the district lower down 
the river were liable. had been considerably 
increased by foreign matter, which had partly 
filled the bed. This, which came from mant- 
factories situated on the banks, consisted for 
the most part of furnace cirders, but all the 
waste products from paper works, dyeing, 
bleaching, and other industries, had been 
cast into the river unreservedly, and it was 
only by watchful care that the Corporation 
of Salfcrd and the Bridgwater Navigation 
pon aa | were able partially to check the 
evil. e erection of weirs, as well as the 
narrowing of the channel by the erection of 
mills and other buildings upon the margin 
of the river, had increased the tendency to 
flooding. Thus, owing to the natural char- 
acteristics, and the subsequent interference 
with the channel, the flooding of the urban 
parts of Salford, as well as of the rural dis- 
tricts extending from Salford to Warrington, 
had of late become more and more destrac- 
tive. Several schemes had been propounded 
for the relief of Salford and Manchester, all 
pointing to tke construction of a tunnel of 
sufficient capacity to carry away, during high 
floods, all water in excess of what the river- 
bed was capable of containing. It had been 
suggested that a relief channel would dis- 
charge the flood waters more rapidly than 
the river channel, and that in consequence 
the districts below would be inundated to 4 
greater extent, for flood of any given dimet- 
sions, than at present. is, bowever, 
would not be the case, for the new channel, 
if properly controlled by sluices and judi- 
cicusly used, would prolong the duration of 
the flood. Of late years flooding had become 


during the last thirty years, it was necessary mor frequent injthe valley f th River 
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[rwell than formerly. In 1866 occurred th 
atest flood that had been recorded during 
the present generation, and in December, 
1990, an exceptionally high flood had laid 
slarge area of the district underwater. The 
of 1866 covered an area of 1100 acres, 
snd the flood of 1880 an area, in the district 
of Broughton, of 300 acres, almost entirely 
ocupied by dwelling-houses. Besides the 
commendation to construct a tunnel for 
the discharge of surplus water, cutting off 
ome of the bends in the river and dredging 
the channel were suggested, as well as tlie 
construction of sluices, to reduce the eleva- 
tion of the surface caused by weirs. The 
wbanking of the river where it passed 
{hrough open ground was further recom- 
nended, but no substantial improvement 
bad yet been carried out, owing to the diffi- 
alty of getting the several interests con- 
wmed to agree. When considering the 
best means of abating floods, the question of 
sompensation reservoirs was not forgotten ; 
but having regard to the large numbers of 
mauufactories and other works situated on 
theriver, and to the railways and canals and 
public roads which would be interfered with, 
it soon became evident that the outlay would 
be so heavy as to render the construction of 
compensating reservoirs unadvisable. 

Any communication dealing with River 
Conservancy in its purely technical details 
oily would be imperfect, and some reference 
was necessary to the principal points likel 
toarise regarding the constitution and ad- 
ninistration of Conservancy Boards, as well 
as the definition of Conservancy Districts, 
and the incidence in taxation to cover the 
outlay on works. Conservancy Boards 
hitherto had usually possessed control over 
oly a limited area of country along the 
stream, and had no jurisdiction over pollu- 
tions, which passed down the course of trib:1- 
tary streams into the river which the Board 
were charged to conserve. For this, as well 
as for other reasons, it was expedient that 
the watershed area should become the Con- 
servancy district. The rights and responsi- 
bilities of riparian owners over tributary 
streams were well defined; no one could ab- 
stract water, or otherwise deal with a stream 
in such a way as to inflict injury upon others 
who had the privilege of using it. The erec- 
tion of houses, the construction of streets, 
open spaces, and passages, and the laying of 
svers for the removal of surface water and 
sewage, all tended to affect the natural 
streams of a country, either by polluting 
them or delivering the surface waters into 
them too rapidly. Again, one of the chief 
objects of the agriculturist was to remove 
surface water from the land, and to this end 
he deepened and improved ditches and other 
drainage outlets. ‘These operations could 
not fail to affect the discharge of a river, 
and, this being so, there could not be any 
justice in taxing upland owners to some 
extent for the maintenance of river works 
and the prevention of flooding. They should, 
therefore, be represented on the Conservancy 


Board, and it followed that expediency [ 


pointed to the watershed line as the proper 
boundary for a Conservancy district, unless 
the area enclosed was too large to admit of 
Sdiministration of the Board being satis- 
actory. 

In Germany the main streams of the 
tountry were generally the property of the 
State, which exercised control over them, 
and constructed such works as were neces- 
‘try to preserve the navigation and supply 
Water power. The Government recouped 
itself for the outlay out of tolls taken on the 
doatage, as well as from millowners and fees 
paid for the privilege of fishing. In France, 
also, the Government possessed the water 
nght over navigable streams. Up to a late 

te the necessary expenses for maintenance 
Vere met, or partly so, by tolls, as in Ger- 
many; but the exaction of tolls had been 
‘continued, and the expenses were now 


chargeable to the national treasury. In both 


France and Germany the riparianjowners, as 
a rule, looked after their 
forming themselves into societies or syndi- 
cates, for the purpose of carrying out and 
maintaining the necessary protection works. 


Correspondence. 


We do not hold ourselves responsible for or neces- 
sarily endorse the opinions expressed. What- 
ever is sent for insertion must be authenti- 
cated by the name and address of the 
writer, not necessarily for publication but 
as a guarantee of good faith. 


PRESERVATION OF FOOD. 


TO THE EDITOR OF THE SOIENTIFIO AND 
LITERARY REVIEW. 


Str,—How most efficiently to apply our ex- 
isting food in the animal and vegetable forms 
so as always to have a surplus in hand 
in readiness for emergencies to enable the 
speculator to store up food as well as 
other commodities, without risk of destruc- 
tion, in all articles of periodical produce, 
and especially in food, it will be found 
that the fluctuations in price are greatest in 
to the difficulty of preservation. 

hree conditions are essential to the process 
of putrefaction, viz., heat, moisture, and 
still air. Without air everything is locked 
up and remains in statu quo. In direct op- 
position to these principles are the granarvies 
of Great Britain and of other countries con- 
structed. Here the weevil is naturalised in 
every crevice, like cockroaches in West 
Indian sugar ships, together with the exist- 
ance of rats and mice, as well as of germina- 
tion. In the exclusion of air is to be found 
the remedy. The practicability of this is 
neither difficult nor costly. 

Close granaries should be constructed, 
either under or above ground, of cast iron, 
like gasometer tanks, or of brick or cement. 
They must be air-tight, and | 
water-tight. A manhole at the top is all 
the opening required, with an air-tight 
cover. An air-pumpis adjusted for exhaust- 
ing the air, and an archimedean screw for 
discharging the grain makes the whole 
apparatus complete. If we provide for wet 
grain, a water-pump might be added; and 
what is good on land is also good at sea. 

Similar reservoirs or magazines on a 
smaller scale should be constructed for 
butchers or other provision dealers, and so 
with the fish brought to Billingsgate or to 
other markets, thus preventing the necessity 
of waste or of selling at ruiuously low prices. 
—I am, Sir, 

Avuaeustus J. HARVEY, F.R.G.S. 

6, Cromwell Terrace, S uthtown, 

Great Yarmouth, 1881. 


RECENT AMERICAN AND FOREIGN 
PATENTS. 


An improved switch signal has been 
patented by Mr. Richard B. Ireland, of 
Trenton, N. J. Theobject of this invention 
is to give notice of open or misplaced 
switches and draw-bridges by an alarm on 
approaching engines, and thereby obtain 
security against accident additional to the 
usual signals, The improvement consists 
in the combination, with the switch-operat- 
ing mechanism, of a turning dog located 


| near the rails, and used in connection with 


a gong-operating lever on the engine. 
Mr. J A. per Pine 
Bluff, Ark., has patented an improved hub, 
having a tapering metallic axle box provided 
with a circular shoulder near its inner end, 
against which the inner hub collar abuts 
when the wheel is put together. The por- 
tion of the periphery of the axle box which 
receives the hub collars or flanges and 
spokes, is made polygonal in form, and the 


remaining outer portion of the axle box is 
made cylindrical and screw-threaded on its 
outer surface to receive the nut which holds 
all together. 

An improved gruin-cleaning machine has 
been patented by Mr. Baxter Wright, of 
Marshall, Mion. This invention relates te 
certain improvements in grain-cleaning 
devices of that type in which one or more 
inclined sieves are provided with a series of 
check boards, which, reaching nearly to 
the sieve, retard the passaye of the grain 
and facilitate elimination of the cockle 
and small seed, by causing them tu pass 
through the said sieve, while the clean grain 
passes out at the end of the screen. 

Electric Lamp improvements have been 
pee by Messrs. Edwin M. Fox and 

udwig K. Bohm, of New York city. This 
improvement relates to electric lamps in 
which vacuum chambers are employed, and 
its object is to facilitate the insertion and 
removal of the carbon, as well as the opera- 
tion of drawing the vacuum, and to dis- 
pense with the usual operation of sealing 
the drawing nipple by melting. For these 
2 the invention consists in the com- 

ination of a vacuum chamber formed with 
a neck and a sealing plug or stopper, having 
its longitudinal axis coincident with the 
longitudinal axis of the neck, and beari 
the conducting wires; both the stopper oa 
the neck being formed with openings 
arranged to be turned into or out of registra- 
tion to permit the lamp to be first exhausted 
and then sealed. 

Cultivator Shovel.—Mr. James F. King, 
of Aubrey, Kan., has patented an improved 
cultivator shovel. In this improvement, the 
point of the shovel is securely held in posi- 
tion by causing it to form a bevelled joint 
with the lower end of the upper plate, and 
backing the latter and the point, by a sup- 
porting plate rivetted tothe upper plate and 
bolted to the point, and the whole secured 
to the standard of the plough by a bolt 
passing through both plates. 

éc.—Mr. Peter D. Graham, of 
Black Hawk, Col., has patented a combined 
calipers, rule, and beam compass. In this 
invention the calipers are formed with an 
arm extending backward from the joint 
which unites their legs. The outer end of 
this arm is formed or provided with a 
pointed extension which may be used as one 
of the legs of a beam compass by screwing 
the extension arm of the calipers on to a 
screw-threaded reduced portion of the end 
of a measuring rule, a sliding scriber or leg 
with caliper attachment being fitted for 
adjustment on the rule to complete the beam 
compass. By removing the calipers from 
the rule, then they and the rule may be used 
separately, and the pointed extension of the 
calipers’ arm, when made detachable, may 
be used as a scratch awl. This makes a 
convenient combination of several instru- 
ments used in the same trade. 

Air Compressor.—Messrs. Stillman W. 
Robinson and Lewis C. Kiser, of Columbus, 
O., have patented an air compressor. The 
frame of this machine is of triangular form, 
containing the air peatiews within it and 
having four cylinders arranged at the 
corners of it, two of which are for air and 
two for steam, and a single shaft located at 
the apex of it. This shaft is provided at its 
opposite ends with cranks, each of which is 
counected with a pair of cylinders at one 
end of the compressor, which cranks are 
arranged to secure equalization of power 
and resistance. Such arrangement of parts 
is both compact and efficient. In this ar- 
rangement, also, two connecting rods are 
corabined with a single crank by means of a 
block rigidly connected to one of the rods 
and turning upon the crank pin, and carry- 
ing also the joint pin for the other connect- 
ing rod, whereby frictional resistance is re- 
duced. Furthermore, the air cylinder and 
eduction pipes have combined with them 
pockets containing the induction and educ- 
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tion valves and passages. which pockets are 
made detachable at interchangeable to 
facilitate repair. 

A Continuous rolling mill.—Mr. Christo- 
pher Lewis, of Columbus, Ohio, has patented 
an improved continuous rolling mill. This 
invention relates to mills for rolling rails, 
girders, plates, &c., and its object is to 
permit more rapid working and to reduce 
the manual labovr ordinarily incident 
thereto. The invention is an improvement 
in that class of rolling mills in which 
several pairs of rolls have their alternate 
pairs arranged to be run in reverse direction 
to those next adjacent, and in which a 
laterally adjustable carriage takes the place 
and transf-rs it from one pair of rolls to the 
next, so that it is passed through one pair of 
rolls in one direction and is returned through 
the next pair of rolls in the reverse direc- 
tion. The invention contemplates the taking 
of a piece of steel from the furnace in the 
shape of a bloom and entering it between 
the first pair of rolls, whence it proceeds on 
through the machine without handling and 
comes out a perfect rail: and to this end 
the improvement consists in combining the 
series of rolls whose alternate pairs have a 
reversed movement with a set of carriages of 
constantly increasing length, a set of tracks 
for carrying them from the line of one pair 
of rolls to the next, and a corresponding set 
of piston rods and steam cylinders grouped 
together at one side of the machine, which 
piston rods connect with the carriages to 
shift them at the will of the engineer in 
charge. The invention also comprises 
means for causing the ingot or unfinished 
rail to be fed forward to the rolls after the 
carriages bring them successively into line 
with the rolls; and also means for turning 
over the article being rolled t> suit the 
different positions in which it may be re- 
quired to be passed through the rolls. 

A Cigarette Machine.—Mr. James A. Bon- 
sack, of Bonsack’s, Va., has patented an im- 
proved cigarette machine. This invention 
is an improvement upon a previously 
patented machine by the same party, and 
which comprised a combination of a concave 
with suitably covered rollers, and also a 
reciprocating belt for distributing and 
spreading the tobacco for a uniform and 
homogeneous feed, also a peculiar tapering 
tube having an endless belt passing through 
it for receiving the tobacco and causing it 
to be curled up longitudinally to form a 
filler, likewise a second endless belt, that 
carried the filler and a strip of paper through 
another tube that wrapped the paper around 
the filler and held it while being pasted. 
The present invention consists in a combina- 
tion with a toothed distributing roller anda 
double concave, of a toothed roller at the 
entering side of the concave, for co-opera- 
tion with the latter, to feed the stock to the 
distributing roller and prevent it from 
piling up on the outside. It also comprises 
# brush at the delivery end of the spreading 
belt and its reciprocating frame, for prevent- 
ing the adhesion of tobacco to said belt; 
likewise a toothed belt operating in combi- 
nation with toothed and plain rollers, to 
prevent piling; also a pressing roller for 


forcing the tobacco down between the teeth | 


of the belt before passing beneath the con- 
cave; and a trough-like device for forming 
@ continuous filler, composed of three end- 
less belts and a pressing contrivance, back- 
ing strips applied to said belts, and pulleys 
for distending the latter. The invention 
also includes a holder for the cigarette and 
means for projecting said holder and the 
cigarette during the operation of cutting 
the latter. 

A hot water generator has been patented 
by Mr. William W. Goodwin, of Phila- 
delphia, Pa., the same forming a portable 
heater for use in heating water for bath 
tubs, basins, &c, as required, or for use in 
connection with a boiler, for maintaining a 
supply of hot-water, either as a separate 


\ 


apparatus or in connection with gas cooking 
stoves and ranges. The invention consists 
in a closely wound water coil inclosed within 
a double cylindrical casing arranged so that 
the heated air passes lengthwise of the coil 
in both directions, and through the outer 
casing to the escape flue, whereby the heat 
is utilised to the greatest extent and the 
water in the coil is rapidly heated. It also 
consists in a combination with such heater 
of a hot water reservoir, with which the coil 
of the generator is connected. 

Opener for oysters, clams, and other shell- 
fish. It consists essentially in a sliding bar 
actuated by a lever handle and carrying an 
opening point or knife. An adjustable 
slotted standard is placed opposite the knife 
for supporting the oyster or clam. This 
invention has been patented by Mr. A. Ward, 
of Brooklyn, N.Y. 

An improved steam pressure regulator has 
been patented by Mr. Howell A. Cummins, 
of Conneaut, Ohio. The invention consists, 
in combination with a valved steam pipe 
leading from a boiler. of a lever connected 
with a valve stem, and weighted at one end 
with a ball and at the other end with an 
empty tank or box nearly balanced by the 
ball. A box or tank containing mercury is 
connected with the steam pipe outlet and 
with the lever tank or box by tubular con- 
nections, so that when there is an excess of 
steam pressure in the steam pipe outlet, 
steam thereform will enter the mercury tank 
and force a portion of its contents into the 
lever tank, thereby drawing down the long 
end of the lever and closing or partly closing 
the valve and correspondingly cutting off the 
steam. 

Lock Earring. patented by Mr. Fred. R. 
Bassett, of Paw Paw, Mich. The invention 
consists in bringing the hook to the pendant, 
and providing a spring for holding the hook 
open or closed, the hook being formed with 
square faces at the pivot for the impingement 
at one end of the spring upon either one of 
said faces, accordingly as the hookis thrown 
open or closed.. This improvement not only 
gives greater convenience in attaching, fast- 
ening, and removing the ring from the ear, 
but less gold wire is required for the hook, 
no eye is needed for fastening the end of the 
hook, and the hook is not liable to be broken, 
as it does not have to be bent every time the 
ring is inserted and removed from the ear, 
as is the case with the ordinary style of 
hooks. 

Improved Sofa Bed, free from complicated 
devices to adapt it for use as a sofa or a bed, 
and which may be adapted without unduly 
stretching or crowding its upholstery, has 
been patented by Mr. Herman A. W. 
Maercklein, of Hartford, Conn. In this im- 
provement are hinged plates, which, when 
raised or closed, hold the back in a vertical 
position, and when lowered, permit the back 
to occupy a horizontal one. The stationary 
sofa arms and the lowering back have also 
combined with them bolsters hinged to said 
arms at their rear ends and avoiding the 
appearance of a hinge joint at the sofa 
front. Furthermore, the back and seat are 
connected by hinges having pin joints on a 
line with the tops of the springs in the seat, 
whereby ali undue crowding and stretching 
of the springs are avoided. 

Glove Fastening.—Mr. King G. Streeter, 
of Littleton, N.H., has patented a very neat 
and durable glove fastening. In this device 
a tubular shank, having an eye on its outer 
end, is secured to the glove on one side of 
the wrist opening. Through this eye is 
loosely fitted a wire bent in reverse direc- 
tions at its opposite ends, which latter have 
knobs which prevent the wire from dropping 
out of the eye. In using the fastener, one 
end of the wire is passed through the button 
hole in the glove wrist, and said rod or wire 
then used as a lever to draw the parts of the 
glove wrist together. The other end of the 
rod is next passed through the button hole, 

and the rod afterwards adjusted to bring its 


central portion within the eye, The button 
hole is fitted with an oblong eyelet to pre- 
vent the glove wrist from being worn or torn 
around the button hole. 

An‘improvement in eseapements for watches 
&c., whereby a more regular and uniform 
movement is obtained, has been patented 
by Mr. Edward Wensch, of Vienna, Austria. 
The invention consists in an anchor rod 
ade cg an the top plate of the works, and 

aving its lower end T-shaped, with a tooth 
engaging with the escapement wheel at the 
ends of this T-shaped part, and the upper 
end of this rod provided with a fork sur. 
rounding an eccentric on the shaft of the 
balance wheel, above which eccentric there 
is a plate with a pin at the edge, which a 
spring presses ngainst for imparting motion 
to the balance wheel. By these means the 
escapement wheel does not directly transmit 
the motive power of the clockwork to the 
balance, but the movement depends on the 
power of the above-named spring which 
always remains regular. For pendulum 
clocks, the construction is slightly modified. 

An automatic flood gate, which can be 
removed from the flume very conveniently 
when desired, has been patented by Messrs, 
Cornelius B. Bradshaw and James Hewett, 
of Neillsville, Wis. Combined with the 
flume is a gate arranged to swing on hori- 
zontal pivots, and having an excess of 
weight below said pivots and aii excess of 
superficial area abov2 the pivots, which may 
fit, in upright grooves in the sides of the 
flume. If the flume is empty the gate will 
be inclined and closed by the descent of its 
heavier lower end, and the water as it 
enters will be stopped by the gate. When, 
however, the flume is full, the water will 
act upon the gate to turn it into a hori- 
mone position, or nearly’ so, and thus 
permit of the water flowing out of the flume. 
This automatle gate will be found to be of 
great service in floating wood, as it collects 
a quantity of water, and by suddenly re- 
leasing it produces a powerful current to 
float off the logs. It may be easily removed 
by an ordinary windlass when required, 
and if desired, may be provided with an 
operating lever and latch for locking it 
when closed. 

Invalid’ Bedsteads.\—Mr. Asahel J. Good- 
win, of Brookline, Mass., has patented valu- 
able improvements in invalid bedsteads. 
The improvements relate to invalid bed- 
steads having sectional bottoms fitted for 
adjustment to vary the angle of the sections 
to suit the comfort of the patient and the 
necessities of the case. The object of the in- 
vention is to permit a larger range and 
and variety of adjustment than has hereto- 
fore been possible, and also to obtain durable 
construction, combined with convenience of 
manipulation. The bed bottom is made up 
of a vertically adjustable central section, 
and two end sections fitted to swing for vary- 
ing their inclinations, and one of which 1s in 
two parts hinged together. A stretcher also 
is used. The bed bottom sections are pivoted, 
and the head one works in slotted socket- 
plates having flanges to form bearings for 
the pivots, heads on which enter the slots 
that provide for the removal of the section. 
Said socket plates, which are applicable to 
other sections and parts, have circular pro- 
jections at their backs which enter holes 
the rails. An ingenious combination of 
cams, s»me of which are formed with folding 
ends to facilitate transportation, ratchets, 
racks, pinions, levers, and other devices, 
serve for adjustment of the sections, bot 
separately and collectively, and for retaiuing 
them in position, the whole providing for 
nearly every possible position of the body. 


Tux Execrric Licur.—In a notice of ihe 
various appliances for the electric light om 
view in the late Exhibition, mention 18 ™ 
of a lamp with enormous varbons, hevings 
intensity equal to that of 150,000 candles, 
and proposed for service in lighthouses. 
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